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Prepared  for 

U.S.  Amy  Program  Manager's  Office  for 
Rocky  Mountain  Arsenal  Contamination  Cleanup 


THE  INFORMATION  AND  CONCLUSIONS  PRESENTED  IN  THIS  REPORT 
REPRESENT  THE  OFFICIAL  POSITION  OF  THE  DEPARTMENT  OF  THE 
ARMY  UNLESS  EXPRESSLY  MODIFIED  BY  A  SUBSEQUENT  DOCUMENT. 
THIS  REPORT  CONSTITUTES  THE  RELEVANT  PORTION  OF  THE 
ADMINISTRATIVE  RECORD  FOR  THIS  CERCLA  OPERABLE  UNIT. 

THE  USE  OF  TRADE  NAMES  IN  THIS  REPORT  DOES  NOT  CONSTITUTE  AN 
OFFICIAL  ENDORSEMENT  OR  APPROVAL  OP  THE  USE  OF  SUCH 
COMMERCIAL  PRODUCTS.  THIS  REPORT  MAY  NOT  BE  CITED  FOR 
PURPOSES  OF  ADVERTISEMENT. 


OT  g«l 


Synonym:  Incendiary  oil;  Thickened  gasoline;  gel 

CAS  RN;  Not  ayailable 

Formula;  Not  ayailable,  mixture  of  napalm  (naphthenic  acid, 
coconut  fatty  acids,  oleic  acid)  thickener  and  gasoline. 

Information  sources;  Army 

History  of  use,  production,  disposal  6  quantities;  CAR,  Site 
36-12  (65,  p.  7);  CAR,  Site  36-17  (66  pp.  3,  13,  14,  23,  33); 
CAR,  Section  36  -  Nonsource  Area  (67,  p.  10) ;  CAR,  Site  36-6 
(108,  p.  7);  CAR,  Site  36-9  (109,  p.  7);  CAR,  Section  8  - 
Nonsource  Area  (116,  p.  10);  CAR,  Site  32-5  (121,  p.  9);  CAR, 
Site  32-6  (122,  p.  10) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 


Environmental  fate;  NP  gel  causes  combustion  of  flammable 
materials  and  thermal  damage  or  degradation  of  nonflammable 
materials.  Unbumed  NP  would  be  detected  through  analysis  of 
the  standard  constituents  of  gasoline  (benzene,  toluene, 
xylenes,  and  aliphatic  hydrocarbons  of  carbon  numbers  5 


HP  g«l 


through  9) .  The  gel  fraction  would  be  analyzable  through 
hydrolysis  and  analysis  of  fatty  acid  mononers. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listrsW  No 


:  49,  65,  66,  67,  108,  109,  116,  121,  122 


Haphtha 


Svnonvm:  Petroleum  distillate;  Mineral  Spirits;  Petroleum 
Spirits 

CAS  RN;  8030306 

Formula:  Not  applicable,  hydrocarbon  mixture  with  limited 
boiling  range. 

Information  sources;  Army 

History  of  use,  production,  disposal  &  cmantities;  CAP,  Site 
36-9  (109,  p.  7) . 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Naphtha  composed  of  light  (low  boiling) 
paraffinic  hydrocarbons  with  fate  regulated  by  these 
hydrocarbons.  Insoluble  in  water. 

Toxicity;  Toxicity  score,  1  (RTECS) . 

iDsIud^d  .Qn-tacqftt  Ustlgl:  no 

Ref sr?ncgg ;  lo,  3i,  i28 


llitrat* 


SYngnym: 

CAS  RM:  14797558 

fomala:  NO3 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  Assessment 
of  Contaminant  Migration  from  Potential  Contamination  Sources 
(3). 

Monitoring  history;  Small  concentrations  at  Well  #81A  (Section 
36)  and  Well  #65A  (NW  of  Basin  A  perimeter,  Section  35} . 

Environmental  fate;  Nitrate  can  result  from  disposal  of 
almost  any  nitrogen>containing  organic  compounds. 


Toxicity:  Toxicity  score,  not  rated. 


Nitric  acid 


Svnonvmi  Aqua  fort is;  azotic  acid;  hydrogen  nitrate,  fuming 

CAS  RNi  7697372 

Formula;  HNO3 

Information  sources:  Shell/ Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  p.  28);  CAR,  Site  1-5  (70,  p.  11);  Site  26-6  (78, 
p.  16);  Site  30-6  (105,  p.  10). 

Monitoring  history;  Nitrate  is  included  in  standard  water 
quality  monitoring. 

Enyironmental  fate;  Nitric  acid  contributes  nitrate  ion  to 
water  and  soil. 


Toxicity;  Toxicity  score,  3  (RTECS) . 


Primary  Name:  Hitrio  aoid/8ulfurie  acid  (Mizad) 

Svnonvm: 

CAS  RN;  7697372  (nitric  acid) ,  7664939  (sulfuric  acid) 

IflOillfl:  HNO3/H2SO4 

Information  sources;  Army/Shell 

History  of  use,  production,  disposal  &  quantities;  History  of 
Pollution  Sources  and  Hazards  at  RMA  (10). 

Monitoring  history:  Nitrate  and  sulfate  are  Included  in 
standard  water  analysis. 

Enyironmental  fate:  Fate  not  documented. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

InslMdgd  <?n  ■  target  1  ist  ( s )  «•  no 


10,  29,  31,  52,  53,  128 


Primary  name;  Nitrita 

Svnonvm; 

CAS-itfi:  14797650 

Formula;  N02~ 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  No  nitrite 
salts  reported  in  use  or  disposal. 

Monitoring  history;  Included  in  Basin  P  fluid  analysis. 

Small  concentrations  detected  in  Hell  #81A  (Section  36)  and 
Hell  #65A  (NH  of  Basin  A  perimeter) . 

Environmental  fate;  Included  as  part  of  natural  nitrogen 
cycle  components  in  water. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs);  No 


21,  31 


ll>KitroB«tliylaaia« 


Synonym;  N^Nitromethanamine 

CAS  RN;  589572 

Zanula*-  ch^NjOj 
Information  sources:  Army 

History,  of  use,  production,  disposal  &  quantities;  CAR,  site 
26-6  (78,  p.  16);  CAR,  Hydrazine  Blending  and  Storage  Facility 
(126,  pp.  1-13). 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 


Enyironmental  fate;  Fate  not  docximented. 

Toxicity;  Toxicity  score,  not  rated. 


0 


4-llltroph«nol 


Svnonvm;  p-Nitrophenol 

CAS  RN;  100027 

Fgrffala:  CgH5M03 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities:  Readily 

Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 

Enviromental  fate;  Only  2%  biodegradation  (by  Pseudomonas 
Bacteria)  of  200  ppm  solution  in  48  hours.  Degraded  in  soils 
by  Pseudomonas  Bacteria,  l^ss  than  6  months.  Solubility, 

16g/L  at  25°  C. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

In<rlu<it0d  OR-tar.q0t  ho 


1,  27,  31,  37,  41,  128 


4-Mitroph«nol,  sodiua  salt 


Synonym:  Sodium  p-nitrophenolate ;  PNSP 

CAS  RN:  824782 

FQrmUlft:  CgH5N03Na 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  quantities:  CAR,  Site 
26-6  (78,  p.  17) . 

Monitoring  history:  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate:  Degraded  by  Pseudomonads  in  soil, 
less  than  6  months. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  listfs);  No 


1,  10,  27,  78 


Primary  name:  p-Hitroph«nyl  diathylphosphata 

Svnonvm;  Diethyl -p-nitrophenyl  phosphate 

CAS  311455 

Formula; 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27). 

Monitoring  history;  No  information  found. 

Environmental  fate;  Solubility,  2.4g/L  at  25°  C. 


Toxicity;  Toxicity  score,  4  (RTECS) 


lOBiUB  salt 


Primary  name;  nitrous  acid,  aaoi 

Svnonvm:  Ammoni\im  nitrite 

CAS  RN;  13446485 

Fornuiat  NH4NO2 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities:  Shell 
Response  to  US  Interrogatory  #15  (44). 

Monitoring  History;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate:  Explodes  at  60-70®  C.  Very  soluble  in 
water. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs^:  No 


42,  44 


Primary  Name;  Oetaebloroeyclopantana 

Svnonvm:  Perchlorocyclopentene;  OCCP 

CAS  RN!  706785 

fo.rmvila:  C5CI3 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Sites 
1-13  and  2-18  (73,  p.  19). 

Monitoring  history:  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Chemical  characteristics  are  consistent 
with  low  aqueous  solubility  and  resistance  to  biodegradation. 


Toxicity:  Toxicity  score,  not  rated. 


l,4-Oxathian« 


Synonym;  p-Thioxane 

CAS  RN:  15980151 

ISmiiA:  C4H3SO 
Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  HCIC 
Report;  Literature  Reyievs  on  54  RMA  On-Post  Contaminants 
(3). 

Monitoring  history;  Detected  in  a  soil  sample  at  Site  20 
(Section  6),  old  toxic  storage  yard,  where  an  undated  mustard 
spill  occurred. 

Enyironmental  fate;  Solubility,  20,000  mg/L  at  25®  C. 
Toxicity;  Toxicity  score,  2  (Mayhev  and  Muni,  1986) . 

Included  on  target  listfs);  Ground-Water  and  Soil 

fififSCfiDSfiS;  3,  30,  31,  133 


:  3-ozo-butanoio  acid 


Svnonvm;  Acetoacetic  acid 

gSKJBJii  541504 

fooMla!  C4H6O3 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  cmantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Roclcy  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  monitoring  program  due  to 
environmental  instability. 

Environmental  fate;  Miscible  in  water.  Easily  biodegraded. 
Strong  but  unstable  acid. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  listfs);  No 


Rgfgrenggg:  27,  37 


2 , 2 ' -Oxyblsathanol 


Svnonvm:  Dlethylene  glycol 

CAS  RN;  111466 

Formula;  C4H10O3 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  No 
information  located. 

Monitoring  history;  Tentatively  identified  as  nontarget 
analyte  in  RI  soil  program. 

Environmental  fate;  Solubility,  100,000  mg/L  at  25°  C. 
Degrades  at  a  moderate  rate. 


Toxicity;  Toxicity  score,  2  (RTECS) . 


Oxyehlordan* 


Svnonvni;  2 , 5-Methano-2H-indeno  [  1 , 2-b]  oxirene , 

2, 3, 4, 5, 6, 6a, 7, 7-octachloro-la , lb, 5 , 5a , 6 , 6a- 
hexahydro- ( la-alpha , lb-beta , 2-alpha , 5-alpha , 5a- 
beta , 6-beta , 6-alpha) 

CAS  RN!  27304138 

C;j^oH4ClgO 

Information  sources;  Lessee  prior  to  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations 
at  Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history:  Not  included  in  environmental 
monitoring  program. 

Environmental  fate;  Estimated  solubility,  less  than  or 
equal  to  1  mg/L.  soil  greater  than  5  years. 

Toxicity;  Toxicity  score,  not  rated. 


V 


Primary  name;  Pantaehloroaeatopbanona 

svnonvm:  2' ,3' ,4' ,5' ,6'-Pentachloroacetophenone;  Dichloro- 
acetyl~2 , 4 , 5-trichlorobenzene 

CAS  RN;  Not  available 

Formula;  CgH3Cl50 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  cmantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 

Environmental  fate;  Stable;  slow  degradation  by 
microorganisms,  ^1/2  ^  months  to  5  years.  Slightly  soluble. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  llstfs);  No 

R?.fgr-gnffigg:  1/  10,  27,  31,  42 


Primary  name:  Pantachlorobansana 

gYn<?nYm: 

CAS  RN;  608935 

Formula:  C^HClg 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  quantities:  No 
information  located. 

Monitoring  history:  Tentatiyely  identified  as  nontarget 
analyte  in  RI  soil  program. 

Enyironmental  fate:  Solubility,  0.24  mg/L  at  22®  C. 


Toxicity:  Toxicity  score,  2  (RTECS) . 


:  V«atacblorophttnol 


S^josjorn' 

CAS  RN;  87865 

roraula:  CgCi50H 

Infooiation  sources;  Not  assigned 

History  of  use,  production,  disposal.  &  quantities;  Shell 
Response  to  US  Interrogatory  #15  (44). 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 


Environmental  fate;  Slightly  soluble  in  water  (8  mg  in  100 
ml),  freely  soluble  in  alcohol  and  ether.  Slowly  biodegrades 
in  soil. 

Toxicity;  Toxicity  score,  4  (RTECS) .  EPA  carcinogenic 
classification,  D  (not  classified) . 

Included  on  target  list(s);  No 


References;  31,  37,  44,  54,  56,  128 


2-P«ntaaon« 


Svnonvm;  Ethyl  acetone 

CAS. By:  107879 

Formula:  CsH^qO 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  No 
information  located. 

Monitoring  history:  Tentatiyely  identified  as  nontarget 
analyte  in  RI  soil  program. 

Enyironmental  fate;  Colorless  liquid.  Solubility,  43,000 
mg/L.  Vapor  pressure,  12  mm  at  20°  C.  Miscible  with  alcohol. 

Toxicity:  Toxicity  score,  2  (RTECS) . 

lDglBdg<a-Qn  -fcarqsA.  :  No 


31,  59,  128 


PsrozyacAtie  acid 


SvnonvTB:  Peracetic  acid 

CAS  RN;  79210 

rcrmyla:  C2H4O3 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 

Environmental  fate:  Miscible  in  water.  Decomposes  in  contact 
with  oxidizable  material  to  acetic  acid.  Strong  oxidizing 
agent. 

Toxicity;  Toxicity  score,  3  (RTECS) , 

Included  on  target  listfs);  No 


27,  31,  37,  128 


Pttrozybanaoio  acid 


Svnonvm;  Perbenzoic  acid 

CAS  RH;  93594 

Eggiula:  C7H6O3 

Information  sources:  Shell 

History  of.  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27). 

Monitoring  history:  Not  included  in  environmental  monitoring 
program. 

Environmental  fate;  Not  stable  in  soil  and  water.  Very 
sparingly  solioble  in  water. 

Toxicity;  Toxicity  score,  not  rated. 


Priroarv  namer  Patrolaua  «pirit« 


Synonvnn;  Mineral  spirits 

CAS  RN;  8030306 

Fonnula:  Volatile  hydrocarbon  mixture 

Information  sources;  Shell 

Histo.ry  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27)  ;  Memorandum: 
Chemical  Spills  in  Shell  Leasehold  (29) . 

Monitoring  history:  No  information  found. 

Environmental  fate:  Boiling  range  to  ca.  90°  c.  Slightly 
water  soluble. 

Toxicity:  Toxicity  score,  1  (RTECS) . 

Included  on  target  listfs^:  No 


References:  27,  28,  29,  31,  128 


Ph«aaathr«n« 


Svnonvro; 

CAS  By:  85018 

Formula:  ^14“l0 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  quantities:  No 
information  located. 

Monitoring  history:  Tentatively  identified  as  nontarget 
analyte  in  RI  soil  program. 

Environmental  fate:  Polynuclear  aromatic  hydrocarbon  (PNA) . 
Metabolized  to  1,2-dihydroxynaphthalene.  Soil  systems  provide 
better  conditions  than  aquatic  systems  for  biodegradation. 
Solubility,  0.816  ag/L  at  20°  C.  Log  octanol/water  partition 
coefficient,  4.46. 

Toxicity:  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs):  No 


B££fi£S0££&:  31,  41,  59,  128 


Phcnoliea 


Svnonva;  Phenol;  Hydroxybenzene ;  carbolic  acid;  phenic  acid; 
phenyl  hydroxide 

CAS  KN;  Not  applicable 

Formula ;  Includes  phenols 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  CAR, 
Section  8  •  Nonsource  Area  (116,  p.  10) . 

Monitoring  history;  Included  in  ground-water  monitoring 
program  and  Basin  F  fluid  analysis.  Very  large  concentrations 
in  Basin  F.  Also  low  concentrations  in  three  wells  (7,  40, 
and  65A) ,  which  are  stations  in  and  immediately  down  gradient 
from  Basin  A  (21) . 

Environmental  fate;  Phenolic  compounds  occur  naturally  and 
phenol  is  a  common  chemical  and  ingredient  in  cleaning  agents. 
Biodegradable . 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listfs);  No 


:  21,  116,  128 


Primary  name;  alpba-phanylatbyl  aleobol 

Svnonvm;  a-Methylbenzyl  alcohol 

CAS  RN;  98851 

Formula:  CgH^oO 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history:  Not  included  in  environmental  monitoring 
program. 

Environmental  fate;  High  resistance  time  (relative  to  other 
benzenes)  in  aerated  lagoons  due  to  conversion  to 
acetophenone.  Rapidly  degraded  by  microorganisms,  t]^^2  less 
than  1  month.  Slightly  soluble. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listrs);  No 


BfilfiCfiDSfiS:  1,  27,  31,  128 


Phoadrin 


Svnonvn:  alpha-2-Carbomethoxy-l-methylvinyl  dimethyl 
phosphate 


CAS  RN;  298011 


Formula; 


Shell 


CAR,  Site 


26-6  (78,  p.  17) 


No  information  found. 


t:  Hydrolyzes  rapidly  at  ahaline  pH  and 


less  rapidly  in  neutral  or  acidic  conditions.  Miscible  with 
water. 


Toxicity;  Toxicity  score,  4  (RTECS) 


:  No 


1,  11,  27,  37,  42,  78,  128 


9 


Primary  Naas?  Phosg^n* 

Svnonvm:  Carbonyl  chloride;  CG 

CAS  RN;  75445 

Formula:  COCI2 

Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities:  CAR, 
Site  36-17  (66,  pp.  8,  18,  35);  CAR,  Section  36  -  Nonsource 
Area  (67,  p.  11);  CAR,  South  Plants  Manufacturing  Complex 
(68,  p.  7);  CAR,  Sites  1-13  and  2-18  (73,  p.  8);  CAR, 
Chemical  Sewers  -  North  Plants  and  South  Plants  (90,  p.  9) ; 
CAR,  Site  30-6  (105,  p.  12);  CAR,  Site  31-7  (120,  p.  15); 
CAR,  North  Plants  (127,  pp.  11,  25). 

Monitoring  history:  No  information  found. 

Enyironmental  fate:  ^Spontaneously  reacts  with  water  and 
decomposes.  Presence  likely  unless  in  sealed  containers. 
Vapor  pressure,  1.6  atm  at  20°  C.  Sol\2bility,  decomposes. 

Toxicity:  Toxicity  score,  3  (RTECS) . 


Ph0S9«B«-2 


▼ 


9 


Primary  Name;  Phoaphorie  acid 

Svnonvmt 

CAS  RN;  7664382 

rgcmula?  H3PO4 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history:  No  information  found. 

Enyironmental  fate;  Strong  mineral  acid  miscible  in  water. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs);  No 


27,  31,  128 


Primary  Name:  Phosphoric  acid,  2,2-diehlorosthsnyl  methyl 

octyl  ester 

Svnonvm ;  vincophos;  SD  15803 

CAS  RN;  17196882 

IfflEffillia:  C17H21O4PCI2 

Information  sources;  Shell 

History .Of  use,  production ^disposal  i  quantities;  Shell 
Responses  to  Interrogatories  #13  and  #14  (46,  47). 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Environmental  fate;  Not  documented. 


Toxicity;  Toxicity  score,  not  rated. 


Primary  name;  Phospborio  acid,  diatbyl  as tar 

Svnonvm;  Diethyl  phosphate 

CAS  598027 

Formula;  C4H]^]^04P 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocicy  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  No  information  found. 

Enyironmental  fate;  Insoluble. 


Toxicity;  Toxicity  score,  not  rated. 


r 


I 


I 


Primary  name:  Phosphoric  acid,  tributyl  sstor 

Synonym;  Butyl  phosphate 

CAS  RN;  126738 

Formula;  02^2^27^4^ 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  No 
information  located. 

Monitoring  history;  Tentatively  identified  as  nontarget 
analyte  in  RI  soil  program. 

Environmental  fate;  1  ml  dissolves  in  165  ml  water. 


Toxicity;  Toxicity  score,  2  (RTECS) 


Primary  name;  Phosphor le  sold,  triphsayl  os tor 

Svnonvm;  Phenyl  phosphate 

CAS  RN;  115866 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  No 
information  located. 

Monitoring  history:  Tentatively  identified  as  nontarget 
analyte  in  RI  soil  program. 

Environmental  fate;  Insoluble  in  water,  but  soluble  in 
benzene,  chloroform,  ether,  acetone.  Stable  and  fireproof. 

Toxicity:  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs):  No 


59,  128 


Phoaphorua 


Chemical  name:  Phosphorus,  Red;  Phosphorus,  White 

CAS  RN:  7723140 

Formula;  P4  (white) ;  P  (red) 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  pp.  8,  19);  CAR,  Section  36  -  Nonsource  Area  (67, 
p.  11);  CAR,  Sites  1-13  and  2-18  (73,  p.  8);  CAR,  Site  2-14b 
(77,  p.  9);  CAR,  Site  26-6  (78,  p.  17);  CAR,  Section  35  - 
Uncontaminated  (80,  pp.  10,  13,  14);  CAR,  Sanitary  Sewer  - 
South  Plants  (89,  pp.  14,  18);  CAR,  Site  19-1  (95,  p.  8);  CAR, 
Site  20-1  (97,  p.  8);  CAR,  Site  29-1  (100,  p.8);  CAR,  Site  30- 
2  (102,  p.  8);  CAR,  Site  30-6  (105,  pp.  10,  12);  CAR,  Site  36- 
14  (110,  p.  12);  CAR,  Section  5  -  Nonsource  Area  (114,  p.  15); 
CAR,  Section  6  -  Nonsource  Area  (115,  p.  27) ;  CAR,  Section  8  - 
Nonsource  Area  (116,  p.  10);  CAR,  Section  9  -  Nonsource  Area 
(117,  p.  10);  CAR,  Site  32-5  (121,  p.  10);  CAR,  Site  32-6 
(122,  p.  10);  CAR,  Army  Spill  Sites  (125,  p.  22). 

Monitoring  history;  No  information  found. 


Phosphorus- 2 


Envlronroental  fate;  White  phosphorus  grenade  burial  pit 
located  in  the  center  of  Section  9.  Heat  may  cause  reversion 
of  red  phosphorus  to  yellow  phosphorus  which  is  toxic  and 
spontaneously  flammable  upon  contact  with  air.  Vapor 
pressure,  0.181  mm  (white).  Solubility,  1  part/300,000  parts 
water  (white) . 

Toxicity;  Toxicity  score,  4,  (RTECS) . 

Included  on  target  listfs^:  No 

References ;  2,  10,  18,  25,  31,  38,  39,  40,  52,  66,  67,  73, 

77,  78,  80,  89,  95,  97,  100,  102,  105,  110,  114,  115,  116, 

117,  121,  122,  125,  128 


Photodi«ldria 


Svnonvro:  1 , 1 , 2 , 3 , 3A, 7A-Hexachloro-5 , 6-epoxydecahydro- 

2,4, 7-inetheno-lH-cyclopenta  (A)  pentalene , 
stereoisomer 

CAS  RN:  13366739 

Formula; 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program.  See  Dieldrin  entry. 

Environmental  fate;  Half  life  is  greater  than  5  years.  Non¬ 
volatile.  Solubility  is  less  than  or  equal  to  1  mg/L.  May  be 
formed  in  surface  water  or  at  surface  of  soil  by  sunlight.  In 
published  work  on  Dieldrin  photolysis  in  the  gas  phase  Crosby 
and  Moilanen  (Crosby,  D.G.,  and  Moilanen,  K.W.,  "Vapor-phase 
Photo-decomposition  of  Aldrin  and  Dieldrin."  Arch.  Environ. 
Contam.  Toxicol.  2:62,  1974)  observed  a  Photodieldrin  half- 
life  of  approximately  ten  days  under  artificial  ultraviolet 


Pliotodi«ldrin>2 


light.  Photodieldrln  removal  reactions  are  probably  dominated 
by  a  hydroxyl-initiated  oxidation  reaction  sequence,  as  are 
those  of  most  organic  compounds,  with  reaction  half-lives  of 
0.2  to  10  days  (Darnell,  et  al,  1970).  Thus,  photodieldrin 
would  be  expected  to  have  a  very  short  atmospheric  lifetime. 

Toxicity;  Toxicity  score,  not  rated. 


Pip«rasiii« 


Svnonvn:  1, 4 -Diethyl enedlamine 

CAS  RN;  110850 

Formula:  C4H10N2 
Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities:  CAR,  Site 
1-7  (92,  p.  14). 

Monitoring  history:  Not  included  in  environmental  monitoring 
program. 

Environmental  fate:  Freely  soliible  in  water.  Absorbs  water 
and  CO2  from  air. 

Toxicity:  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs):  No 


31,  37,  43,  128 


Planavln 


Svnonvn;  Benzeneamine , 4- (methylsulf onyL) -2 , 6-dinitro-N, N- 
dipropyl- ;  4- (Methylsulfonyl) -2 , 6-dinitro-N, N- 
dipropylaniline;  Nitralin 

CAS  RN;  4726141 

Formula;  C3^3Hi9N30gS 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-7  (63,  p.  12);  CAR,  Site  1-5  (70,  p.  11);  CAR,  Army  Spill 
Sites  (125,  p.  21). 

Monitoring  history;  No  information  found. 

Environmental  fate;  Slowly  hydrolyzes  to  a  relatively  stable 
alcohol.  T^/2  soil,  30  to  50  days.  Solubility,  less  than 
or  equal  to  1  mg/L.  Vapor  pressure,  9.3  x  10”®  mm  at  20°  C. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listts);  No 

References;  1,  11,  27,  37,  42,  63,  70,  125,  128 


FotassiuB 


Svnonvn; 

CSA  Ry:  7440097 

Formula;  K 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  6  quantities;  CAR,  Site 
2-14b  (77,  p.  9). 

Monitoring  history;  Standard  element  included  in  water 
quality  analysis. 

Enyjronmental  fate;  Reacts  with  organic  compounds  with  actiye 
groups . 


Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  lists;  Ground-Water 


3,  31,  37,  77,  128 


PT-1  Nix 


SYngavlB: 

CAS  RN;  Not  available 

Formula!  Not  applicable,  mixture 

Information  sources:  Army 

History  of  use,  production,  disposal  quantities:  CAR,  Site 
19-1  (95,  p.  8);  CAR,  Site  20-1  (97,  p.  8);  CAR,  Section  8  - 
Nonsource  Area  (116,  p.  10);  CAR,  Site  32-5  (121,  p.  9);  CAR, 
Site  32-6  (122,  p.  10) 

Monitoring  history:  Not  included  in  environmental 
monitoring  program. 


Environmental  fate:  Fate  not  documented. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  list(8):  No 


10,  95,  97,  116,  121,  122 


PrittarY.-nang:  vyran* 


SYQfinxa: 

CAS  RNt  129000 

ZfiCffiUia:  C^gHj^Q 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  cmantities;  No 
information  located. 

Monitoring  history:  Tentatiyely  identified  as  nontarget 
analyte  in  RI  soil  prograun. 

Enyironmental  fate:  Polynuclear  aromatic  hydrocarbon  (PNA) . 
Sedimentary  PNAs  are  persistent  and  tend  to  accumulate  to  high 
concentrations.  Hydrolysis  is  not  significant.  Biodegradation 
is  ultimate  fate  process.  Solubility,  0.032  mg/L  at  24^  C. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs^;  No 


31,  41,  59,  128 


NO  ENTRIES 


smrin 


Svnonvm:  GB;  Isoproplymethanefluorophosphonate 

CAS  RN:  107448 

Formula;  CH3 (C3H7O) FPO 

Information  spyrggs;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR, 
Section  36  >  Nonsource  Area  (67,  pp.  10-12);  CAR,  Chemical 
Sewers  -  North  Plants  and  South  Plants  (90,  p.  9) ;  CAR,  Site 
36-9  (109,  p.  9);  CAR,  Site  36-19  (112,  p.  9);  CAR,  Section  6 
-  Nonsource  Area  (115,  p.  23);  CAR,  Site  31-7  (120,  p.  12); 
CAR,  Army  Spill  Sites  (125,  p.  28);  CAR,  North  Plants  (127,  p. 
10) 

Monitoring  history;  Potential  GB  contaminated  areas  include 
production  areas  (Section  25) ,  field  operations  areas  (Section 
30) ,  waste  disposal  areas  in  Basins  A  and  F,  and  storage  areas 
in  Sections  6  and  31.  Wastes  routinely  treated  to  effect  GB 
hydrolysis,  so  presence  in  waste  unlikely.  Could  occur  in 
sealed  containers  or  demil  salts.  Included  as  an  analyte  in 
monitoring  program. 


8ftrin-2 


Environmental  fate;  Persistence  -  evaporates  at  same  rate  as 
water.  Miscible  with  and  hydrolyzed  by  water;  water  removes 
fluorine.  Hydrolysis  rate,  t2y2  hrs.  at  pH  1.8,  30  hours 
in  unbuffered  solutions.  Very  rapid  hydrolysis  in  alkaline 
conditions. 

Toxicity:  Toxicity  score,  4  (RTECS) . 

Included  on  target  listfs):  No 

References:  2,  10,  18,  31,  32,  36,  37,  52,  67,  90,  109,  112, 

115,  120,  125,  127,  128 


8h«ll  nltrogsn  solution 


Svnonvin:  Azodrin  raffinate  fertilizer  -  8%  nitrogen;  8-0-0-ls 

CAS  RN;  Not  availadsle 

Formula;  Aqueous  solution  of  urea  and  ammonium  salts 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Shell 
Response  to  US  Interrogatory  #15  (44) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 

Environmental  fate;  Miscible  in  water.  If  the  solution  is 
made  strongly  alkaline,  eunmonia  will  be  generated. 

Degradation  products  include:  CH3C02f  HOCH2CO2,  CH3NH2  and 
various  unidentified  materials. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  list(s);  No 


Bgfsggnggg 


43,  44 


Stittll  poultry  spray 


SYngDYa: 

CAS  RN;  Not  available 

Formula:  The  product  contained  Rabon  Insecticide,  xylene, 
phenol,  and  an  emulsifier. 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  quantities:  shell 
Response  to  US  Interrogatory  #13  (46) . 

Monitoring  history:  Not  included  in  environmental  monitoring 
program. 


Environmental  fate:  Not  documented. 

Toxicity:  Toxicity  score,  not  rated. 


8o4iua  ion 


SYDSPYB: 

CAS  RN!  7440235 

Formula :  Na 

Information  sources;  Army/Shell 

History  of  use,  production,  disposal  &  quantities:  Assessment 
of  Contaminant  Migration  from  Potential  Contamination  Sources 
(3). 

Monitoring  history;  Sodium  detected  near  the  north  and 
northwestern  boundary.  Also  detected  in  water  table  and 
bedrock  water  samples  in  Section  36.  Relatiyely  large 
concentrations  of  sodium  in  Basin  F.  Small  concentrations  at 
Hells  #7,  40,  65A  (stations  in  and  immediately  downgradient 
from  Basin  A) .  Also  small  concentrations  at  Hell  #25  (Section 
23),  Hell  #43  (Section  27),  Hell  #60  (Section  24)  and  Hell 
#105  (Section  22).  Sodium  chloride  occurs  in  ground  water  and 
areas  where  major  waste  depositions  occurred.  Sodium  analysis 
is  performed  in  the  monitoring  program. 


See  specific  salts. 


SodiUM  ion-2 


Tcxigity: 

lnsl^^gd.,a 

Rgfgrgns^s 


Toxicity  score,  4  (RTECS) . 


target  listfs):  Ground-Water 

3,  21,  25,  31,  128 


Primary  Name;  Sodium  Mearbonato  (Itl) 

Svnonvm: 

CAS  RN;  144558 

Formula;  NaHC03 

Information  sources:  Army/Shell 

History  of  use,  production,  disposal  t  quantities:  CAR,  Site 
36-17  (66,  p.  9);  CAR,  Site  2-8  (76,  p.  13). 

Monitoring  history:  See  Sodium  chloride. 

Enyironmental  fate;  Soluble  in  10  parts  water.  See  also 
Sodium  chloride. 


Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs);  No 

References;  10,  31,  37,  42,  52,  53,  66,  76,  128 


Sodiiu  bromats 


Synonym: 

CAS  RN:  7789380 

rormula?  NaBr03 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27). 

Monitoring  history:  See  Sodium  chloride. 

Enyironmental  fate;  Soluble  in  2.5  parts  water.  Aqueous 
solution  is  neutral.  See  also  Sodium  chloride. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listfs);  No 


27,  31,  37,  128 


SodiuB  earbonattt  (2tl) 


Synanaa: 

CAS  RN:  497198 

Formula;  Na2C03 

Information  sources;  Army/Shell 

History  of  use,  production. _disposal  k  guantities;  CAR,  site 
36-17  (66,  p.  9);  CAR,  Section  6  -  Nonsource  Area  (115,  p. 
19). 

Monitoring  History;  No  information  found. 

Enyironmental  fate;  Hygroscopic.  Soluble  in  3.5  parts  water 
at  room  temperature.  See  also  Sodium  chloride. 

Toxicity;  Toxicity  score,  1  (RTECS) . 

target  ligt(g):  no 

References;  10,  12,  31,  37,  42,  66,  115,  128 


Sediua  eblorid* 


Synonym;  Halite;  Salt 

CAS  RN;  7647145 

Egnaala:  Naci 

Information  sources;  Army/Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  p.  9);  CAR,  Site  2-8  (76,  p.  14);  CAR,  Section  35  - 
Uncontaminated  (80,  p.  13);  CAR,  Section  30  -  Uncontaminated 
Nonsource  Area  (106,  p.  6). 

Monitoring  history;  The  monitoring  program  includes  sodium, 
chloride,  chlorate,  sulfate,  bicarbonate,  fluoride,  and 
nitrate.  Any  or  all  of  the  anions  could  haye  originated  as 
sodium  salts. 

Environmental  fate;  Sodium  chloride  and  all  other  sodium 
compounds  in  the  RMA  list  dissociate  in  solution  to  produce 
their  respective  sodium  cation  and  associated  anion,  chloride 
in  this  case.  Analytically  sodium  is  determined  separately 
from  the  various  anions.  Only  by  calculating  on  the  basis  of 
the  proportion  of  chemical  equivalents  of  anion  and  cation  in 
solution  can  the  approximate  contribution  from  each  salt  be 


Sodium  elilorido<-2 


determined.  They  are  also  present  in  most  natural  waters. 
Sodi\m  hydroxide  in  solution  yields  sodium  ion  and  the 
hydroxyl  effects  an  upward  pH  change.  Thus,  it  is  detected  by 
sodium  and  pH  analysis.  Soliibility,  one  gram  dissolves  in  2.8 
ml  water.  Aqueous  solution  is  neutral. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  listfs):  Ho 

References:  8,  10,  12,  25,  31,  37,  42,  66,  76,  80,  106 


Soditm  flttorid* 


smgnYni 

CAS  RN;  7681494 

rffrniMia:  NaP 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
26-6  (78,  p.  17). 

Monitoring  history:  Detected  in  soil  and  ground  water. 

Environmental  fate;  Stable  in  the  environment.  Solubility, 
4.3  g/100  ml  at  25®  C. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  in  target  listfs);  No 

References;  8,  25,  26,  31,  37,  52,  78,  128 


Primary  Name; 


Sodium  hydrozldo 


Synonym:  Caustic 

CAS  RNt  1310732 

Formula:  NaOH 

Information  sources:  Army/Shell 

History  of_use.  production,  jlisposal  &  quantities:  CAR, 
Section  36  >  Nonsource  Area  (67,  p.  11);  CAR,  Site  1>3  (69,  p. 
3);  Sites  1-13  and  2-18  (73,  p.  12);  CAR,  Site  2-8  (76,  p. 

14);  CAR,  Site  26-6  (78,  p.  17);  CAR,  Chemical  Sewers  -  North 
Plants  and  South  Plants  (90,  p.  20) ;  CAR,  Process  Water  System 
(91,  p.  21);  CAR,  Section  6  -  Nonsource  Area  (115,  p.  19); 

CAR,  Site  31-4  (119,  pp.  13,  17);  CAR,  Army  Spill  Sites  (125, 
p.  15). 

Monitoring  history;  Included  in  enyironmental  monitoring 
program. 

Enyironmental  fate:  T^/2'  than  1  month.  Solubility, 

greater  than  50,000  mg/L.  Rapidly  2d>sorbs  CO2 
air. 


and  water  from 


sodlua  hypoehlorita 


SYnonYffii 

CAS  RN:  7681529 

Cggmla:  NaClOH 

Information  sources:  Army/Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
26-6  (78,  p.  17). 

Monitoring  history:  No  information  found. 

Environmental  fate;  In  solution,  hypochlorite  will 
disproportionate  yielding  chlorate  which  has  been  detected  in 
ground  water.  It  will  also  decompose  to  produce  chloride  ion. 
Pentahydrate  highly  xuistable. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  listfs):  No 


References: 


10,  42,  37,  53,  78 


Sodiim  Mthylats  (alcohol  Blztura) 


Svnonvn: 

CAS  RN;  124414 

Formula;  CH30Na 

Information  sources;  Shell 

History  ol_use.  production,  disposal  &  quantities;  CAR,  Site 
26-6  (78,  p.  17). 

Monitoring  history;  No  information  found. 

Environmental  fate;  Hydrolyzed  (fast).  Rapidly  degraded  by 
microorganisms,  than  1  month.  Decomposed  in  H2O. 

See  Sodium  chloride. 

Toxicity;  Toxicity  score,  not  rated. 


i 


Primary  Name;  Sodium  aitrito 


SYnonym: 

CAS  RN;  7632000 

Formula;  NaN02 

Information  sources:  Army/Shell 

History  of  use,  production,  disposal  6  quantities;  CAR,  Site 
26-6  (78,  p.  17). 

Monitoring  history;  No  information  found. 

Enyironmental  fate;  Nitrite  ion  should  be  bioconyerted  to 
nitrate  in  the  soil.  Soluble  in  1.5  parts  cold  water. 

Aqueous  solution  is  alkaline.  See  Sodium  chloride. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  list(s);  No 


References; 


10,  37,  42,  78,  128 


Primary  Name; 


Sodium  silieata 


SMIODYB: 

CAS  RN:  6834920 

goraula?  Na2Si03 
Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities;  History  of 
Pollution  Sources  and  Hazards  at  PMA  (10) . 

Monitoring  history:  Very  slightly  soluble  in  water.  See 

Sodium  Chloride. 

Enyironmental  fate;  See  Sodium  chloride. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

inclydsd  va. tagged  No 


Bslsisnss&i 


10,  31,  37,  128 


Primary  Name;  Sodium  sulfato  (2:1) 

SYnODYffi: 

CAS  RN;  7767826 

Formula;  Na2S04 

InfqrffijitiQ.n  gpurg^g:  shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
2-8  (76,  p.  16). 

Monitoring  history;  See  Sodium  Chloride. 

Enyjronmental  fate;  Soluble  in  about  3.6  parts  water.  See 
Sodium  chloride. 

Toxicity;  Toxicity  score,  1  (RTECS) . 

Included  on  target  listfs);  No 


References 


12,  31,  37,  42,  76,  128 


Primary  Name: 


Sodium  sulfito  (2x1) 


Svnonvm; 

CAS  RN:  7757837 

rgrfflylai  Na2S03 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities:  Denyer 
Plant  Waste  Disposal  History  (42) . 

Monitoring  history;  See  Sodium  chloride. 

Enyironmental  fate;  Soluble  in  about  1.6  parts  water. 

Aqueous  solution  is  alkaline  and  dissolyes  sulfur.  See  Sodium 
chloride. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  priority  list(s);  No 

References; 


12,  31,  37,  42,  128 


9 


EriffiaCY.,Jgftins:  sodium  aulfonoto 

Synonym:  Sodivm  benzene  sulfonate 

CAS  RN:  Not  available 

Formula:  CgH4S03Na 

Information  sources:  Shell 

History  of  use,  production,  disposal  6  quantities:  Shell 
Response  to  US  Interrogatory  #15  (44)  ;  Denver  Plant  Waste 
Disposal  Survey  (42) . 

Monitoring  history:  Not  included  in  environmental  monitoring 
program. 

Environmental  fate:  Not  documented. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  listfs) :  No 


42,  44 


Primary  Name;  8odi\ia  thioaulfata 

Synonym:  Hypo;  hyposulfite;  sodium  hyposulfite 

CSA  RN;  7772987 

Formula;  Na>S203 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Shell 
Responses  to  US  Interrogatories  #14  and  #15  (44,  47). 

Monitoring  history;  Hot  included  in  environmental  monitoring 
program. 

Environmental  fate;  Soluble  in  0.5  parts  water.  Aqueous 
solution  is  practically  neutral. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs);  No 


:  31,  37,  42,  44,  47 


Sulfmt* 


SYngnYffii 

CSA  RN;  14808798 

ggrmula ;  so^ 

Information  sources;  Army/Shell 

History  of  use,  production,  disposal  &  quantities;  Assessment 
of  Contaminant  Migration  from  Potential  Contamination  Sources 
(3);  Rocky  Mountain  Arsenal  Source  Treatment  Plan  Development 
Study  (25) . 

Monitoring  history:  Found  in  Section  36  and  in  Basin  F  fluid, 
also  at  the  north  boundary.  Basins  A  and  D  samples  had  high 
sulfate  concentrations.  Relatively  high  concentrations  found 
in  wells  downgradient  of  Basin  A. 

Environmental  fate:  See  specific  salts. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs);  Ground-Water  and  Soil 


Sulfonic  neid 


Synonym: 

CAS  RN:  Not  ayailable 

Formula;  SO2OH 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
1-5  (70,  p.  11) . 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
progreun. 

Enyironmental  fate;  Not  documented. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs);  No 


42,  44,  70 


Sulfur 


Synonym; 


CSA  RN:  7704349 

EQITOla:  S 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  pp.  28,  31,  35);  CAR,  Site  36-16  (111,  p.  8). 

Monitoring  history;  No  information  found. 

Enyironmental  fate;  Sulfur  is  stable  in  the  enyironment. 
Slowly  oxidizes  to  sulfate.  Insoluble  in  water. 

Toxicity;  Toxicity  score,  not  rated. 


Primary  Kane;  Sulfur  ehlerida 


Svnonvm!  Sulfur  monochloride 

CSA  RN;  10025679 

Formula;  S2CI2 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  p.  12);  CAR,  Sites  1-13  and  2-18  (73,  p.  17). 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Easily  hydrolyzed  to  yield  sulfur, 
hydrogen  chloride,  sulfur  dioxide,  hydrogen  sulfide,  sulfite, 
and  thiosulfate. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs);  No 


References;  2,  10,  31,  37,  52,  66,  73 


Sulfur  dlehloridu 


Synonym:  SD 

CAS  RW:  10545990 

Formula:  SCI2 
Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities:  History  of 
Pollution  Sources  and  Hazards  at  RMA  (10). 

Monitoring  history:  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate:  Not  documented. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs):  No 

References;  10,  31 


sulfur  diozidu 


SvnonvTB: 

CSA  RN;  7446095 

Formula:  SO2 

Information  sources:  Amy/Shell 

History. of,  use,  production,  disposal  &  cruantities;  CAR  ,  Site 
36-17  (66,  p.  18) . 

Monitoring  history:  No  information  found. 

Environmental  fate:  Gas.  Solubility,  greater  than  5,000  mg/L 
in  water  to  form  sulfurous  acid.  Combines  with  moist  air  or 
fog  to  produce  sulfurous  acid,  which  slowly  oxidizes  to 
sulfuric  acid.  Air  stripping  sludge  would  produce  calcium 
sulfite. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs);  No 

References;  1,  10,  27,  31,  66,  128 


grinary  -Mamg:  sulfur  tutrueHloridu 

Svnonvm; 

CAS  RN:  Not  available 

Formula;  SCI4 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  History  of 
Waste  Disposal  Basin  A  and  Basin  F  (11). 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 

Environmental  fate;  Not  documented. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  list(s);  No 


11,  19 


Svlftirio  «eid 


Svnonvn;  Oil  of  Vitriol 

CSA  RN;  7664939 

Formula;  H2SO4 

Information  sources;  Shell/Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
1-3  (69,  p.  13);  CAR,  Site  1-5  (70,  p.ll);  CAR,  Site  1-10  (71, 
p.  11);  CAR,  Site  26-6  (78,  p.  17). 

Monitoring  history;  No  information  found. 

Enyjronmental  fate;  Neutralized  in  the  environment  to  sulfate 
compounds,  the  persistence  of  which  is  highly  dependent  upon 
the  cations  present.  Miscible  with  water. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs);  No 


1,  10,  27,  37,  42,  69,  70,  71,  78,  128 


Sulfurio  acid,  fuming 


Svnonvm;  Oleum  (65%) ;  pyrosulfuric  acid 

CAS  By;  8014957 

Faraula:  4H2SO4  9SO3 
Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  p.  18);  CAR,  Site  30-6  (105,  p.  10). 

Monitoring  history;  No  information  found. 

Enyironroental  fate;  Oleum  contributes  acidity  and  sulfate  to 
soil  and  water.  RHA  soil/waste  solids  are  calcareous  in  many 
places  and  would  neutralize  acidity. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  list (si;  No 


;  10,  31,  66,  105 


Sulfurous  acid 


Synonym; 

CSA  RN;  7782992 

£2mUd:  H2SO3 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  cmantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  No  information  found. 

Enyironmental  fate:  Oxidizes  rapidly  to  produce  sulfate  ion. 

Toxicity;  Toxicity  score,  4  (RTECS) . 

Included  on  target  list (si;  No 


:  27,  31,  128 


Primary  Name:  Sulfuryl  ehlorida 

SYn9nYmi 

SAS  Btf:  7791255 

Formula:  SCI2O2 

Information  sources:  Shell 

History  of  use,  production,  disposal _&  quantities:  CAR,  Site 
26-6  (78,  p.  17). 

Monitoring  history:  No  information  found. 

Enyironmental  fate:  Decomposes  in  H2O  to  form  toxic  and 
corrosiye  fiimes  of  HCl,  H2SO4,  SO^  and  SO3.  Eyolyes  heat. 
Unstable  to  heat. 

Toxicity:  Toxicity  score,  not  rated. 

Included  on  target  list(s);  No 


1,  27,  29,  31,  42,  78 


p,p-TDE 


Svnonvm;  1 , l-Dichloro-2 , 2-bis (p-chlorophenyl ) ethane 

CAS  RN;  72548 

Egoluiai 

Information  sources:  Lessee  prior  to  Shell. 

History  of  use,  production,  disposal  &  quantities;  TOE  is  a 
degradation  product  of  DDT. 

Monitoring  history:  Found  only  in  Section  36  (among  areas 
sampled)  at  a  depth  of  less  than  2  feet,  indicates  lack  of 
significant  quanities  of  p,p-TDE. 

Enyjronroental  fate;  Degradation  product  associated  with  DDT. 
Solxibility,  0.160  mg/L  at  24®  C. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listfs) :  No 


9,  31,  41,  128 


Primary  Namet  Tatrachlorobaasan* 

Svnopvm:  TCB 

CAS  RN;  95943  ( 1 , 2 , 4 , 5-tetrachlorobenzene) 

Formula;  CgH2Cl4 

Information  source;  Not  assigned 

History  of  use,  production,  disposal  S  quantities; 
Decontamination  Technology  Research  &  Development  Program  for 
Installation  Restoration  at  RMA  (14) . 

Monitoring  history;  In  synthetic  waste  study  by  Calgon  for 
RMA  (28) .  Tentatively  identified  nontarget  analyte  in  RI  soil 
program. 

Environmental  fate;  Resistant  to  microbial  decomposition. 
Solubility,  3.5  ppm  (1,2, 3, 4  isomer),  2.4  ppm  (1,2, 3, 5 
isomer),  0.3  ppm  (1,2, 4, 5  isomer). 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs) :  No 


14,  28,  31,  41,  128 


Primary  Name;  1,1,2,2-Tatraehloroathana 

Svnonvm; 

SAS-Hi:  79345 

Formula:  C2H2CI4 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  quantities:  CAR, 
Chemical  Sewers  -  North  Plants  and  South  Plants  (90,  p.  20} . 

Monitoring  history:  Tentatively  identified  nontarget  analyte 
in  RI  soil  and  ground-water  programs. 

Environmental  fate:  Undergoes  hydrolysis  slowly,  half  life 
several  months  to  a  few  years.  No  biodegradation.  Vapor 
pressure,  5  mm  at  20^  C.  Solubility,  2,900  mg/L  at  20°  C. 

Toxicity:  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs) :  No 


31,  41,  59,  90,  128 


I 

Primary  Name;  1,1,2,2-Tatraehloroatliylan* 

Svnonvm;  Perchloroethylene;  PCE 

CAS  RN;  127184 

Formula;  C2CI4 
Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
26-6  (78,  p.  17) . 

Monitoring  history;  Listed  as  an  analytical  parameter  in  RIC 
data  file  (8) .  Included  as  an  analyte  in  environmental 
monitoring  program.  Detected  in  environmental  samples. 

Environmental  fate;  Stable  in  the  environment.  Vapor 
pressure,  14  mm  at  20^  C.  Aqueous  solubility,  150  mg/L.  Log 
octanol/water  partition  coefficient  2.60. 

Toxicity;  Toxicity  score,  2  (RTECS) .  EPA  carcinogenic 
classification,  B2  (probable  human  carcinogen) . 

Included  on  target  listfs) :  Ground-Water  and  Soil 


8,  20,  31,  41,  52,  54,  55,  78,  128 


Primary  Name:  Thiokaaar  Ml 

Svnonvm;  Napalm 

CAS  RN;  8031218 

Formula;  Not  applicable 

gpursss:  Army 

History  of  use,  production,  disposal  &  quantities:  History  of 
Pollution  Sources  and  Hazards  at  RMA  (10). 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Adsorbs  moisture  from  air  rapidly  making 
it  unstable. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  llstfs) :  No 


10,  32 


Primary  Name;  Thiekaaar  112 

Svnonvm!  Napalm 

CAS  RN!  8031218 

Formula;  Not  applicable 

Information  sources;  Army 

History  of  use,  production ♦  disposal  &  quantities;  US 
Response  to  Shell  Interrogatory  #2/61  (49) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
progreun. 

Environmental  fate;  Not  water  soluble  and  flammability  is 
limited  when  not  mixed  with  fuels. 


Toxicity;  Toxicity  score,  not  rated. 


Primary  Name;  bata-Thiodiglycol 

Svnonvm:  Thiodiglycol 

CAS  RN:  111488 

Formula:  C4H10O2S 

Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities:  Problem 
Definition  Studies  on  Potential  Environmental  Pollutants  (2) . 

Monitoring  history:  Not  included  in  environmental  monitoring 
progreuB. 

Environmental  fate:  May  occur  whenever  mustard  is  in  contact 
with  water  or  atmospheric  moisture.  Miscible  in  H2O. 

Toxicity:  Toxicity  score,  2,  (RTECS) . 

gn  target  listCs) :  soil 


2,  31,  52,  128 


Primary  Name;  Ttaionyl  ohlorida 


Svnonvro;  TC 

CAS  RN;  7719097 

Formula;  SOCI2 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  pp.  11,  18). 

Monitoring  history;  No  information  found. 

Enyironmental  fate;  Any  spills  or  buried  TC  should  eyaporate 
or  be  hydrolyzed  to  sulfur  dioxide  and  hydrogen  chloride 
within  a  few  weeks.  Presence  unlikely  unless  buried  in  sealed 
containers. 

Toxicity;  Toxicity  score,  not  rated 

Included  on  target  listfs) :  No 


Refer'^nces; 


2,  10,  66 


TolU«ll« 


Svnonvn;  Methylbenzene;  Toluol 

CAS  RN;  108883 

Formula I  C7HS 

Information  sources t  Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Site 
36-17  (66,  p.  67) . 

Monitoring  history:  No  information  found. 

Environmental  fate;  Rapid  degradation  by  microorganisms. 
Aqueous  solubility,  515  mg/L.  Vapor  pressure,  22  mm  at  20°  C. 
Component  of  gasoline.  Biodegradation,  somewhat  persistent. 
Log  octanol/vater  partition  coefficient  2.69. 

Toxicity;  Toxicity  score,  2  (RTECS) .  EPA  carcinogenic 
classification,  D  (not  classified) . 

Included  on  target  listfs) :  Ground-Water  and  Soil 

References;  1,  27,  31,  33,  41,  42,  43,  54,  56,  66,  128 


Tributylaala* 


Svnonvm;  Tri-n-butyleunine;  TBA 

CAS  RN;  102829 

Formula:  C]^2H27^ 

Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities:  CAR, 
Section  36  >  Nonsource  Area  (67,  p.  11);  CAR,  Site  36-19  (112, 
p.  9);  CAR,  North  Plants  (127,  pp.  12,  14,  23). 

Monitoring  history:  Not  included  in  enyironmental  monitoring 
program. 

Environmental  fate:  Insoluble  in  water,  but  soluble  in 
alcohol  and  ether.  Vapor  pressure,  0.7  mm  at  20*^  C.  Log 
octanol/water  partition  coefficient,  1.52. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listfs) :  No 

References:  10,  31,  41,  67,  112,  127,  128 


Primary  Name:  Trlehloroaeatio  aoid 

Svnonvm: 

CAS  RN;  76039 

Formula t  CjHOjClj 

Information  sources:  Not  assigned. 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 


Environmental  fate;  Vapor  pressure,  1mm  at  51°  C. 
Solubility,  13,000  mg/L.  Log  octanol/water  partition 
coefficient,  0.10/1.96. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  list(s) :  No 


27,  41,  128 


Primary  Name:  2,2'«4'-TrieIiloroae«toph«non« 

Synonym; 

CAS  RN;  Not  ayailable 

Formula;  CgH5Cl30 

Iflterffifltign  ggurg^s:  shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Ayailable  Data  on  169  Compoiinds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Moni1;orina  history;  Not  included  in  enyironmental  program. 

Enyironmental  fate;  Fate  not  documented. 


Toxicity;  Toxicity  score,  not  rated. 


Primary  Name :  2 , 2 ' , 5  * -Tr iehloroaeatopbcnonm 

Svnonvro; 

CAS  RN;  Not  available 

Formula;  CgH5Cl30 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
AvailaUale  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  program. 

Environmental  fate;  Stable.  Slow  degradation  by 
microorganisms . 


Toxicity;  Toxicity  score,  not  rated. 


Primary  Name :  2, 4 ',5' -Trlchloroacmtophanona 

§YD9nYIB» 

CAS  RN;  Not  available 

Formula:  CgHgCljO 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  quantities:  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history:  Not  included  in  environmental  program. 

Environmental  fate:  Fate  not  docvimented. 

Toxicity:  Toxicity' score,  not  rated. 

Included  on  target  list(s^ :  No 


27 


Primary  Name*.  uns7m-Trichlorob«ns«n« 

Synonym;  1,2, 4 -Trichlorobenzene 

CAS  RN;  120821 

r<?]nPMiai  CgH3ci3 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  No  information  found. 

Environmental  fate;  Stable  (in  aerated  lagoon,  including 
textile  waste).  Slow  degradation  by  microorganisms. 
Solubility,  19  mg/L. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  list(s) :  No 


1,  27,  31,  41,  128 


1 / 1 , l-Triehlorosthan* 


Synonym;  alpha-Trichloroethane;  Solvent  111;  Chloroethene ; 
Methyl  chloroform 

CAS  RN:  71556 

Formula;  C2H3CI3 

Information  sources;  Army/Shell 

History  of  use,  production,  disposal  &  quantities;  CAR, 
Section  35  -  Uncontaminated  (80,  p.  14). 

Monitoring  history;  Included  in  environmental  monitoring 
program. 

Environmental  fate;  Solubility,  4,400  mg/L.  Biodegradation 
persistent.  Stable.  Open  flames  can  generate  phosgene  and 
hydrogen  chloride. 

Toxicity;  Toxicity  score,  2  (RTECS) .  EPA  carcinogenic 
classification,  0  (not  classified) . 

Included  on  target  list(s);  Ground-Water  and  Soil 


30,  31,  33,  37,  44,  54,  57,  80,  128 


1 , 1 , 2-Trlehloro«thantt 


Priaarv  Name; 

Synonym:  beta-Trichloroethane;  Vinyl  trichloride;  Ethane 
trichloride 

CAS  RN;  79005 

Fonnyla:  C2H3CI3 

Information  sources:  Army/Lessee 

History  of  use,  production,  disposal  &  cmantities:  HCIC 
Report:  Literature  Reyiews  on  54  RMA  On-Post  Contaminants 
(30). 

Monitoring  history:  Included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Liquid.  Solubility  between  4,000  to 
5,000  mg/L  (estimated).  Microbiological  degradation.  Highly 
persistent.  Log  octanol/vater  partition  coefficient  2.07. 

Toxicity;  Toxicity  score,  2  (RTECS) .  EPA  carcinogenic 
classification,  C  (possible  h\iman  carcinogen) . 

Included  on  target  listfs) ;  Ground-Water  and  Soil 

References;  30,  31,  33,  37,  54,  55,  128 


Primary  Name;  Triehloromtbylmam 


Svnonvm:  Trichloroethene;  TCE;  ethylene  trichloride 

CAS  RN:  79016 

Formula;  C2HCI3 

Information  sources;  Army/Shell 

History  of  use,  production,  disposal  &  quantities;  CAR  ,  Site 
36-17  (66,  p.  20) ;  CAR,  Section  35  -  Uncontaminated  (80,  p. 
14). 

Monitoring  history;  Detected  in  enyironmental  samples. 
Tentatiyely  identified  in  surface  drainage  near  RMA. 

Enyironmental  fate;  Solubility,  1,100  mg/L.  Vapor  pressure, 
60  mm  at  20°  C.  Eyidence  of  bioaccumulation.  A  common  air 
contaminant.  Stable  in  enyironment.  Log  octanol/water 
partition  coefficient  2.07. 

Toxicity;  Toxicity  score,  2  (RTECS) .  EPA  carcinogenic 
classification,  B2  (probable  human  carcinogen) . 

Included  on  target  listfs) :  Ground-Water  and  Soil 

References;  10,  27,  31,  35,  52,  54,  55,  66,  80,  128 


Tr i ehloroprop«B« 


synonym; 

CAS  RN;  2567148  (1, 1, 3-trichloro-l-propene) 

96195  (1,2, 3-trichloro-l-propene) 

2233003  (3,3, 3-trichloro-l-propene) 

21400259  (1, 1, 2-trichloro-l-propene) 

26556036  (1 , 3 , 3-trichloro-l-propene) 

Formula;  C3H3CI3 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  No 
information  located. 


Monitoring  history;  Tentatiyely  identified  as  nontarget 
analyte  in  RI  soil  progreus. 

Enyironmental  fate;  Not  documented. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listfs) ;  No 


31,  128 


Primary  Name:  2,4,6-Trieblorotriasina 

Svnonvm;  Cyanuric  acid  chloride;  Cyanuric  chloride 

CAS  RN:  108770 

Formula;  C3CI3N3 

iDf  :  shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  No  information  found. 

Enyironmental  fate;  Not  stable  in  the  enyironment.  Reacts 
rapidly  with  water  and  moisture.  May  be  hydroxylated.  Slow 
degradation  by  microorganisms,  ^1/2  ^z’^^ter  than  5  years. 
Insoluble  in  H2O. 

Toxicity;  Toxicity  score,  3  (RTECS) . 

Included  on  target  listfs) :  No 

References;  1,  27,  31,  51,  128 


Trittthyl  pbospbata 


Svnonvm : 

CAS  RNi  78400 

Formula;  CgHi504P 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 


Environmental  fate;  Soluble  in  water  with  some  decomposition. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs) ;  No 


27,  31,  37,  128 


Primary  Name;  Trlathyl  phospliita 


Svnonvm;  Phosphorus  acid,  triethyl  ester 

CAS  RN;  122521 

Formula;  CgH^^gOjP 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  Peadily 
Ayailable  Data  Associated  with  Operations  at  Rocky  Mountain 
and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Hydrolyzes  to  triethyl  phosphate.  Rapid 
degradation  by  microorganisms. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs) ;  No 


References; 


1,  27 


Primary  Name:  TrihydroxytriathylaBina 


Svnonvm;  Triethanolamine 

CAS  Ry:  102716 

Eagiala:  C6H15N03 

Inf  prffatiQTi ,  goyrgg? ;  Army 

History  of  use,  production,  disposal  &  cmantities;  History  of 
Pollution  Sources  and  Hazards  at  RMA  (10) . 

Monitoring  history:  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Vapor  pressure,  less  than  0.01  mm  at  20° 
C.  Log  octanol/vater  partition  coefficient,  -1.32/-1.75. 

Toxicity:  Toxicity  score,  1  (RTECS) . 

Included  on  target  list(s) :  No 


References: 


10,  31,  41,  128 


Trimttthylb«BS«B« 


SynonvTn;  Methylxylene 

CAS  RN;'  25551137  (mixed  isomers) 

ZssmlAi  C9H12 

Information  sources:  Not  assigned 

History  of  use,  production,  disposal  &  quantities:  No 
information  located. 

Monitoring  history;  Tentatively  identified  as  nontarget 
analyte  in  RI  soil  program. 

Environmental  fate;  Occurs  in  coal  tar  and  petroleum  crudes. 
Practically  insolxible  in  water.  Miscible  with  alcohol, 
benzene,  and  ether.  Solubility,  57  mg/L  at  20°  C  (1,  2,  4 
isomer) . 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs) :  No 


31,  37,  128 


Primary  Name;  Triamtliylbydrasiiim 


SYngnYffli 

CAS  RN;  1741011 

Formula;  C3H10N2 
Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAP,  Site 
1-7  (92,  p.  14). 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Fate  not  doc\imented. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs) :  No 

References; 


43,  92 


Primary  Name :  2,3, 5-Trimathy 1  phaaol 


Svnonvm: 

CAS  RN;  697825 

formula:  C9H12O 

Information  sources:  Shell 

History  of  use,  production,  disposal  t  quantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27). 

Monitoring  history:  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Degraded  by  microorganisms.  Slightly 
solxibie  in  water. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs) :  No 


References; 


1,  27 


Primary  Name :  3,4, 5-Trimathyl  phaaol 


Svnonvm; 

CAS  RN;  527548 

Formula;  C9H12O 

Information  sources;  Shell 

History  of  use^  production,  disposal  &  quantities;  Readily 
Availetble  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Degraded  by  microorganisms.  Slightly 
soluble  in  water.  • 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  list(s) :  No 


References; 


1,  27 


Primary  Name:  Triaathyl  phosphata 


Svnonvm; 

CAS  RN:  512561 

Formula;  C3H9O4P 

Information  sources;  Shell 

History. of .use,  production,  disposal  &  quantities;  Readily 
Ayailable  Data  on  169  Compounds  Associated  with  Operations  at 
Rocky  Mountain  and  Pine  Bluff  Arsenals  (27) . 

Monitoring  history;  Not  included  in  enyironmental  monitoring 
program. 

Enyironmental  fate;  Not  documented. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  listfs) :  No 

References; 


1,  27,  31,  42,  128 


Primary  Name;  Trimathyl  phoaphita 


Svnonvm;  Phosphorus  acid,  triethyl  ester 

gAS  RW:  121459 

Formula;  C3H9O3P 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities;  CAR,  Sites 
1-13  and  2-18  (73,  p.  15);  CAR,  Site  26-6  (78,  p.  17). 

Monitoring  history:  Hot  included  in  enyironmental  monitoring 
program. 

Environmental  fate;  Hydrolyzed  to  trimethyl  phosphate. 

Rapidly  degraded  by  microorganisms.  Slightly  soluble  in 
water.  Volatile.  Not  stable  in  environment. 

Toxicity;  Toxicity  score,  2  (RTECS) . 

Included  on  target  llstfsi :  No 

References : 


1,  27,  29,  31,  42,  73,  78,  128 


Primary  Name;  Tri«-2-ehlorovinylar«ina 


Svnonvm;  t>(betachlorovinyl) arsine 

CAS  RN:  Not  available 

Formula;  Not  available 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  HCIC 
Report:  Literature  Reviews  on  54  RMA  On-Post  Contaminants 
(30). 

Monitoring  history;  Not  included  in  environmental  monitoring 
program. 

Environmental  fate;  Not  documented. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs) :  No 

Rgfgggnggg:  30,  50 


ur«a 


SvnonvTa;  Carbamide 

CAS  RN;  57136 

Formula;  CH4N2O 

Information  sources;  Shell 

History.  . of  use.,  production,  disposal  &  quantities;  Readily 
Available  Data  on  169  Compounds  Associated  with  Operations  at 
Roc)cy  Mountain  and  Pine  Bluff  Arsenals  (27) ;  Denver  Plant 
Waste  Disposal  Survey  (42) . 

Monitoring  history;  No  information  found. 

Environmental  fate;  Quickly  hydrolyzes  to  ammonia  in  soil. 
Highly  water  solxible.  Nitrate  is  ultimate  product. 


Toxicity;  Toxicity  score,  1  (RTECS) . 


4 


Primary  Name;  Vinyl  ehlorida 

Svnonvm:  Chloroethylene 

CAS  RNt  75014 

Formula:  C2H3CI 

Information  sources:  Shell 

History  of  use,  production,  disposal  &  quantities:  CAR,  Site 
26-6  (78,  p.  17) . 

Monitoring  History:  No  information  found. 

Enylronmental  fate:  Gas  at  room  temperature  and  pressure. 
Microbial  decomposition  product  of  chlorinated  ethenes  and 
ethanes.  Vapor  pressure,  2,660  mm  at  25°  C.  Solubility, 
1,100  mg/L  at  25°  C. 

Toxicity:  Toxicity  score,  3  (RTECS) . 

Included  on  target  list(s):  No 

References:  1,  27,  31,  41,  42,  78,  128 


Primary  Name; 


vx 


Svnonvm;  Methylphosphonothioic  acid  s-[2-[bis  (1- 
methylethyl) amino] ethyl]  0-ethyl  ester 

CAS  RN;  50782699 

Formula;  C11H26NO2PS 
Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR, 
Section  36  -  Nonsource  Area  (67,  p.  11);  CAR,  Site  36-2  (107, 
p.  14);  CAR,  Site  31-7  (120,  p.  15);  CAR,  North  Plants  (127, 
p.  13). 

Monitoring  history;  No  information  found. 

Enyironmental  fate;  VX  reported  to  be  both  directly  disposed 
of  on  ground  and  treated.  Soil  decomposition  rate  dependent 
on  temperature,  moisture,  and  pH.  Anticholinesterase 
compounds  -  daughter  products.  Not  stable  in  enyironment. 

Toxicity;  Toxicity  score,  4  (RTECS) . 

Included  on  target  list(s);  No 


References; 


25,  52,  67,  107,  120,  127,  128 


wh«at  rust,  TZ 


SyngnYip: 

CAS  RN;  Not  available 

Formula t  Not  applicable.  Not  a  chemical.  It  is  a  plant 
pathogen  identified  as  uredispores  of  Puccinia  Graminis  var. 
tritici. 

Information  sources;  Army 

History  of  use,  production,  disposal  &  quantities;  CAR, 
Section  20  *  Nonsource  Area  (98,  p.  9). 

Monitoring  history;  No  information  found. 

Environmental  fate;  Wheat  was  grown  as  .iost  for  wheat  rust 
fungus.  Wheat  was  harvested  and  fungal  spores  separated  for 
inoculum.  Nonviable  spores  were  buried  or  incinerated  and  the 
ash  buried  in  trenches  near  the  north  boundary.  There  is 
little  reason  to  expect  that  any  buried  spores  are  still 
vi2d>le,  since  most  spores  lose  viability  within  6  months  under 
conditions  found  in  the  burial  trenches. 

Toxicity:  Toxicity  score,  not  rated. 


Wheat  Rust-2 


Included  on  target  listfs):  No 

References;  2,  10,  18,  98 


Primary  Nans: 


Xylan* 


Svnonvmi  1,3;  1,2;  l,4-Dii&ethylbenzene(m,o,p) 

CAS  RN:  1330207 

Formula:  CqH^^q,  three  isomers  (m,o,p) 

Information  sources;  Shell 

History  of  use,  production,  disposal  &  quantities:  CAR, 
Site  36-17  (66,  p.  67);  CAR,  Site  26-6  (78,  p.  17);  CAR,  Site 
2-1  (82,  p.  11);  CAR,  Site  32-6  (122,  p.  15). 

Monitoring  history;  Detected  in  environmental  samples. 

Environmental  fate;  Semivolatile.  Aqueous  solubility  180 
mg/L.  Degraded  by  microorganisms.  Biodegradation  -  somewhat 
persistent.  Log  octanol/water  partition  coefficient  3.15 
(para),  3.20  (meta) ,  2.77  (ortho).  Solxibility,  175  mg/L  at 
20®  C  (ortho) ,  198  mg/L  at  25°  C  (para) . 

Toxicity;  Toxicity  score,  2  (RTECS) .  EPA  carcinogenic 
classification,  D  (not  classified) . 

Included  on  target  listfs);  Ground-Water  and  Soil 

References;  1,  27,  29,  30,  31,  35,  42,  54,  56,  66,  78,  82, 


122,  128 


Primary  Name; 


Zinc 


Svnonvm; 

CAS  RN;  7440666 

Formula;  Zn 

Information  sources;  Not  assigned 

History  of  use,  production,  disposal  &  quantities;  CAR, 
Section  20  (98,  p.  8). 

Monitoring  history;  Included  in  both  soil  and  ground-water 
monitoring  programs. 

Enyironmental  fate;  Forms  salts  with  acids.  Essential  to 
plant  growth.  Recognized  as  one  of  the  micronutrient 
elements.  Stedjle  in  dry  air. 

Toxicity;  Toxicity  score,  not  rated. 

Included  on  target  listfs^  Ground-Water  and  Soil 


References; 


45,  31,  48,  98 


Primary  Name; 


2iao  ozida 


Svnonvm; 

CAS  RN;  1314132 

Formula;  ZnO 

Information  sources:  Army 

History  of  use,  production,  disposal  &  quantities;  CAP,  Site 
26-6  (78,  p.  17). 

Monitoring  history;  Localized  zinc  conteunination  in  northwest 
area  of  Basin  A.  Zinc  noted  in  southeast  coxmer  of  Basin  F. 
Zinc  oxide  analysis  performed  with  zinc  as  analyte. 

Enyjronmental  fate;  Occurs  naturally  in  soil  and  water. 
Practically  insoltible  in  water. 

Toxicity;  Toxicity  score,  not  rated 

Included  on  target  listfs);  No. 

Rgfgrgngggi 


10,  31,  37,  78 
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A.l  Comparison  of  the  1986  and  Draft  Final  (May  1988)  RMA 
Chemical  Indices 


The  May  1988  version  of  the  RMA  Chemical  Index  con¬ 
tained  changes  in  format  and  content  from  the  1986  version. 
Since  the  intent  of  the  Chemical  Index  is  to  serve  as  a  ref¬ 
erence  document  to  the  RMA  remedial  investigation  (RI)  and 
endangerment  assessment  (EA) ,  it  is  necessary  that  as  much 
RMA-specific  information  as  possible  be  included. 

Many  of  the  entries  included  in  the  1986  version  con¬ 
tained  limited  information  linking  them  to  RMA  activities, 
and  little  or  no  data  regarding  the  chemicals'  properties, 
environmental  fate,  or  toxicity.  A  screening  procedure  was 
developed  to  remove  entries  having  limited  information  and 
hence,  limited  usefulness  to  the  RI  and  EA  programs  being 
carried  out  at  the  Arsenal. 


Seven  criteria  were  used  for  this  screening  process; 
they  are  as  follows: 


o  The  entry  contains  no  RMA-specific  information  re¬ 
garding  quantity  used,  quantity  disposed  or  the 
disposal  method,  time  frame  of  association  with 
RMA  activities,  relation  to  other  compounds  asso¬ 
ciated  with  RMA  activities,  or  the  detection  of 
the  compound  in  the  RMA  environment. 


-2- 


o  The  entry  represents  a  physical  material,  not  a 
chemical  as  the  Index  title  indicates. 

o  The  entry  represents  a  trade  name  compound  and/or 
formulation  with  no  ingredient  data  available 
(i.e.,  composition  of  product  is  unknown  and  as  a 
result  no  assessment  regarding  environmental  im¬ 
pact  is  possible) . 

o  The  entry  represents  a  salt,  light  end,  or  impur¬ 
ity  of  another  (parent)  entry;  pertinent  informa¬ 
tion  from  this  entry  is  included  in  the  parent 
compound  entry. 

o  The  entry  contains  zunbiguous  information  with  lim¬ 
ited  usefulness  in  the  ARAR  determination. 

o  The  entry  represents  an  additive,  emulsifier,  sur¬ 
factant,  or  catalyst  used  in  small  quantities;  no 
other  information  is  usually  available  for  these 
items . 

o  The  entry  represents  a  laboratory  reagent. 


A  list  of  those  entries  that  had  been  removed  from  the 
1986  version  and  the  basis  for  removal  is  presented  in  Table 
A-1.  As  a  result  of  reducing  the  number  of  entries  in  the 
May  1988  version  of  the  Index,  the  need  for  the  chemical  ma¬ 
trix  became  unnecessary.  Removal  of  the  matrix  also  has 
eliminated  the  problem  of  presenting  information  in  an  ab¬ 
stracted  fashion  which,  of  necessity,  was  incomplete. 


The  reporting  format  for  each  chemical  entry  has  also 
been  reorganized  to  facilitate  the  retrieval  of  data.  Al¬ 
though  some  headings  have  been  revised,  no  information 
needed  to  support  the  RI  or  EA  has  been  deleted.  Some  in¬ 
formation  has,  however,  been  moved  to  more  appropriate  head¬ 
ings.  The  changes  to  each  of  the  1986  headings,  as  compared 
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with  the  May  1988  and  current  Indices,  are  discussed  in  de¬ 
tail  below. 

Common  Name  or  Abbreviation 

This  heading  has  been  replaced  by  "Primary  name,"  as 
the  key  each  entry.  In  the  previous  version  of  the  In¬ 
dex,  ro  standard  nomenclature  system  was  used.  The  May  1988 
and  current  Indices  reflect  the  results  of  nomenclature 
standardization  as  well  as  the  change  in  headings.  Chemi¬ 
cals  listed  by  a  name  different  from  that  used  in  the  1986 
edition  are  listed  in  Table  A-2. 

Chemical  Name 

This  heading  has  been  replaced  by  "Synonym."  The  syn¬ 
onym  heading  now  includes  the  1986  Index  entry  main  heading 
if  it  differs  from  the  Primary  Name  used  in  this  version. 

FQITBMla 


There  has  been  no  change  in  this  heading. 
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Agsiqnmsnt 

This  heading  has  been  replaced  by  "Information 
sources."  There  has  been  no  change  to  the  content  of  the 
heading. 

History  of  Use.  Production.  Disposal 

This  heading  has  been  replaced  by  "History  of  use,  pro¬ 
duction,  disposal  &  quantities."  The  data  contained  under 
the  1986  heading  "Reported  Quantities"  are  now  also  pre¬ 
sented  under  this  heading. 

Reported  Quantities 

The  data  presented  under  this  heading  have  been  com¬ 
bined  with  the  data  from  the  "History  of  Use,  Production,  & 
Disposal"  heading  of  the  1986  version,  and  is  included  under 
the  heading  "History  of  use,  production,  disposal  &  quanti¬ 
ties." 


Environmental  History  and  Fate 

Data  regarding  the  environmental  monitoring  history  of 
a  chemical  have  been  noted  and  included  under  the  new  head¬ 
ing  "Monitoring  history."  Environmental  fate  data  are  now 
listed  under  a  heading  entitled  "Environmental  fate." 


This  heading  has  been  replaced  by  "Included  on  target 
list(s)."  All  chemicals  designated  as  target  analytes  for 
either  the  soil  or  ground>water  investigations  under  the  RI 
program  are  noted.  These  notations  replace  previous  refer¬ 
ences  to  the  "Hit  List"  and  "Potential  for  Migration  List." 

Toxic  Hazard  Review 

This  heading  has  been  replaced  by  the  "Toxicity"  head¬ 
ing.  In  the  1986  Index,  the  "Toxic  Hazard  Review"  heading 
was  available  only  for  some  compounds.  The  "Toxicity"  head¬ 
ing  has  been  included  for  all  compounds. 

References 

There  has  been  no  change  in  this  heading. 

CAS  RN 

This  is  a  new  heading  in  the  May  1988  and  current  ver¬ 


sions  of  the  Index  and  contains  the  Chemical  Abstract  Ser¬ 
vices  Registry  Number  for  each  chemical. 
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A.2  Comparison  of  the  May  1988  and  August  1988  versions  of 

the  RMA  Chemical  Index. 

The  August  1988  version  of  the  RMA  Chemical  Index  con¬ 
tained  changes  in  content  from  the  May  1988  version.  These 
changes  are  predominantly  based  on  the  comments  received 
from  the  Organizations  and  the  State  regarding  the  May  1988 
version. 

A  number  of  compounds  were  removed  in  the  preparation 
of  this  version;  their  removal  was  generally  related  to  the 
compounds^  environmental  fate  (ie.  their  low  persistence.) 
Table  A-3  lists  the  compounds  which  have  been  removed.  Two 
compounds  were  added  to  this  version;  they  are  chloroace- 
tophenone  and  formaldehyde. 

The  content  of  each  entry's  information  headings  have 
remained  the  same  except  for  the  "History  of  use, 
production,  disposal  and  quantities"  and  the  "Toxicity" 
headings.  The  statements  concerning  the  chemical's  history 
at  RMA  (as  given  under  "History  of  use,  production,  disposal 
and  quantities")  in  the  May  1988  version  of  the  Index  have 
been  deleted.  These  historical  summaries  have  been  replaced 
by  cross  references  to  the  CARs,  the  Army's  or  Shell's 
interrogatory  answers,  or  original  references.  The 
"Toxicity"  heading  now  contains  only  a  toxicity  score  (the 
methodology  for  determining  this  score  is  given  in  the 
Introduction  to  the  Index  and  if  available,  the  USEPA 
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carcinogenic  classification;  all  Sax  ratings  have  been 
deleted . 


> 
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Table  A-l  April  1986  RMA  Chemical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 

Explanatory  Notes 


1:  No-site  specific  information  available,  i.e.,  no  quantity, 

time  frame  of  use,  relation  to  other  compounds,  or  detection 
in  the  RMA  environment  information. 

2:  Physical  material. 

3:  Trade  name  compound  and/or  mixture  with  no  compound-spetif ic 

data. 

4:  Related  salt,  light  end  or  reference  to  and  data  of  another 

entry;  information  from  this  entry  is  included  in  parent  or 
referenced  compound  entry. 

5 :  Lab  reagent . 

6:  Entry  information  is  ambiguous. 

7:  Additive,  emulsifier,  surfactant,  or  catalyst  used  in  small 

quantity. 


Pag* 

Tabl*  A*l  April  1986  RMA  Chanical  Indax  Entrias  That  Ara 
from  tha  May  1988  Varaion  of  tha  Indax 


Entry  EfiASfiD 

Accal  plant  growth 

ragulator,  SD8339  1 

Acrolein  diacetate  1 

Adol  34  1,3 

Aerosol  OT  -  100*  1,3 

Agrimul  emulsifier  1,3,7 

Alizarin  cyanone  green  dye  1,3 

Allyl  glycidyl  ether  1 

Allyl  glycidyl  ether/ 

vinyl it e  1 

Alximiniim  1 

Alximinum  oxide  1 , 3 

Alvania  £P  6raa8a-2  1,3 

Ammonium  hydroxide  1 

Anglamol  Base  A  1,3 

Anti-icer  1,3 

Armeen  DMCO  1 , 3 

Arsenic  compounds  1 , 4 

Asbestos  (Amianthus)  2 

AtlOX  1045A,  3335,  3403F, 

3404F,  8916  1,3,7 

Attaclay,  Fuller's  earth  2,3 

Attapulgus  clay.  Fuller's 

earth  1,2,3 

Azodrin  light  ends  4 

Azodrin-related  salts  4 


2  of  16 
Removed 
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Table  A>1  April  1986  BMA  Chemical  Index  Entries  That  Are 
from  the  May  1988  Version  of  the  Index 


BfiAASD 


Azomethane  1 

Bariiim  chloride  1 

Base  Oil  40  1,3 

Bentonite  PPM20  1,2,3 

Benzaldehyde  1 

Benzal  chloride  1 

Benzanthrone  1 

n^-Benzyladenine,  SD4901  1,3 

Beryllium  1 

Bicarbonate  1 

Bis-2-chloroethyl  mercapto 

(ethyl)  ether  1 

Bis (di Isopropyl aminoethyl) 

disulfide  1 

Bis(dilsopropylamlnoethyl)  sulfide  1 

1 , l>Blsmethylthioethane  1 

Bismuth  1 

Borax  1 , 2 

Boraxo  Powdered  Hand  Soap  1,2 

Boron  1 

Bromine  chloride  1 

m-Bromobenzaldehyde  1 

Bromoform  1 

t-Butyl  hydroperoxide  1 

Butyl  phthalylbutylglycolate  1 


3  of  16 
Removed 
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Tabla  A-1  April  1986  RMA  Chamical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 


Entry  fiCAAfiO 

By-product  fuel  1 , 3 

Calcium  bicarbonate  1 

Calcium  sulfate  1 

Calcium  sulfite  1 

Captax  1 , 3 

Carbamate  1 , 3 

Carbon,  activated  1,2 

Carbon  dioxide  1 

Carbon  disulfide  1 

Carbon  monoxide  1 

Chlorinator  products  4 

Chloroacetophenone  1 

2-Chloro-N,N-dimethyl- 

acetoaceteimide  1 

1- Chloroethylbenzene  1 

Chloromethyl  phosphonic 

dichloride  1 

Chloronitrobenzene  1 

4-Chloro-3-nitrophenyl 

methyl  sulfone  1 

2-  (p-Chlorophenyl) -3- 

methylbutyric  acid  1 

Chlorothiophenol  1 

2 -Chi oroviny Idimethy 1 

phosphate  1 

Cobalt  1 

Copper  sulfide  1 
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Table  A-1  April  1986  RMA  Chemical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 


£n^  Rfiflffgn 

Cottonseed  oil  1,2 

Curing  Agents  A  &  Cl  1,3 

Cycloheptatriene  1 

Cyclohexane  1 

Cyclohexanone  glycol  1 

Cyprlna  grease  3  1,3 

Darina  grease  2, 

lubricating  grease  1,3 

2,4-D  1 

Delta-Jceto  1,3 

Dlacetone  alcohol  1 

Diadduct  1 , 3 

Diazinon  1,3 

cls*>Dlbromodlchloropropene  1 

Dlbromomethane  1 

Dlbutyl  phthalate  1 

Dichloroacetlc  acid  1 

m-Dlchlorobenzene  1 

o-Dlchlorobenzene  1 

Dlchlorolsophorone  1 , 5 

5 , 7 -Dichloro-2 -methyl 

benzofuran  1 

Dicyclohexylphthalate  1 

Diethyl enetr lamina  1 

Dl-2-ethylhexylamine  1 
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Tabl«  A'l  April  1986  KMA  Chemical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 

Entry 

1 

Di-2-ethylhexylphthalate 

1 

1 

Dihydropyran 

1 

■ 

Oiisobutyl  phthalate 

1 

1 

N,N'-Diisopropylcarbo- 

diimide 

1 

1 

N ,  N-Dimethylf  ormannide 

1,5 

■ 

1 

0 , 0-Dimethyl isopropeny 1 
phosphate  (S03886) 

1 

1 

■ 

0,0-Dimethyl  methylthio- 
phosphonate 

1 

1 

Dimethyl  phosphonate 

1 

1 

Dimethyl  phosphoric  acid 

1 

■ 

rr 

0,0-Dimethyl  phosphonic  acid 

1 

i 

Dimethyl  phosphorodithioic 
acid 

1 

1 

0 , 0-Dimethyl  thionophos- 
phonate 

1 

m-Dinitrobenzene 

1 

2 , 6-Dinitro-4 -methyl 
sulfonylaniline 

1 

Dioctyl  adipate 

1 

1 

0 , 0-Dioctyl-o- 

(2 , 2-dichlorovinyl) 
phosphate 

1 

1 

Dioctyl  phthalate 

1 

1 

Dipotass ium  acid  phosphate 

1 

1 

Dipropylamine  hydrochloride 

1 

1 

Dipterex 

1,3 

1 

DMP-30 

1,3 

1 
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Tabla  A-l  April  1986  RMA  Chamlcal  Index  Entries  That  Are  Reaoved 
from  the  May  1988  Version  of  the  Index 


Entry  ESASfiD 

Dodecyl amine  1 

Dowtherm  1,2 

Ouponal  1 , 3 

Dursban  1 , 3 

Emulphogene  1/3,7 

Emulphogene  BC-720  1/3/7 

Emulphor  surfactants  1,3 

Emulsipher  1/3,7 

Enjay  stock  1 

Epichlorohydrin  1 

Epon  828  1,3 

Epon  834  1,3 

Epon  1001  1,3 

Espisol  1,3 

Ethyl  alcohol  1 

Ethylene  bistolylsulfide  1 

Ethylene  glycol  1 

Ethylene  glycol  monoethyl 

ether,  Cellosolve  1,3 

Ethyl ether  1 

2-Ethylhexanoic  acid  1 

Ethyl  parathion  related  4 

salts 

Famesol  1 , 3 


Fenthion 


1.3 
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Tabla  A-1  April  1986  RMA  Chamlcal  Index  Entries  That  Are 
from  the  May  1988  Version  of  the  Index 


£n^  Rtflggn 

Ferric/ Ferrous  bromide  1 

Ferric/Ferrous  chloride  1 

Flbraflov  4C  and  Hydro 

Supercel  filter  aids  2,2 

Formaldehyde  1 

Formaldehyde  hydrazine  1 

Fuel  oil  (#2)  1 

GAFAC  Surfactants  3 , 7 

Gasoline  1 

Gold  1 

Heavy  amine  1 

Hexachlorobenzene  1 

Hexachlorobutadlene  1 

Hexachloroethane  1 

Hexachlorotoluene  1 

Hexamethylenetetramine  1 

Hydrogen  1 

Hydrogen  bromide  1 

Hydrogen  chloride  1 

Hydroxyblcyclo (2,2,1) 

hepta-2 , 5-dlene  1 

7-Hydroxynorbomadlene  1 

Igepal  CA-630  3,7 

Igepal  CA-897  1,3,7 

Iodine  1 

Iron  1 


8  of  16 
Removed 
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Tabl*  A-1  April  1986  RMA  Chcalcal  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 

Entry  BSAfifiD 


Isooctane  1 

Karl  Fischer  Reagent  1,5 

Kelzan  1,3 

Kerosene  1 

Lanthanum  1 

Laurie  acid  1 

Lead  azide  1 

Lime  (2  entries)  4 

Lime  sludge,  milk/lime  4 

Lindane  1 

LiqpJiified  petroleum  gas  1,6 

Lithivm  1 

LTS  lotion  soap  1»3,2 

LVI  100  neutral  oil  1,3 

Magnesivim  salts  4 

Marasperse  1 , 7 

Marasperse  B-22  1,7 

2-Mercaptobenzothiazole  1 

Methane  1 

1 , 4-Methanonaphthalene- 

5,8"dione  dimethyl 

aniline  1 

Methoxychlor  1 

N-Methylacetamide  1 

0-Methylbenzylchlorlde  1 
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Tabla  A>1  April  1986  BHA  Chanical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 


Entry  SfiAAPD 

Methylbenzyl-2 , 2-dichloro- 

acetoacetate  1 

N-M*thyl-2-chloroac*to- 

acetamide  1 

Methyl  cyclopentadiene  1 

N'Methyl-2 , 2''dichloroacetamide  1 

Methyl  dichloroacetoacetate  1 

Methyl  dioctyl  phosphite  1 

Methylene  Blue  Active  1 

Substance 

4,4>Methylenedianiline  1 

Methylene  glycol  1 

Methyl  ethyl  Xetone  1 

S-Methyl  methylthio- 

carbonic  acid  1 

0-Methyl  methylthio- 

phosphate  1 

0-Methyl  methylthio- 

phosphonate  1 

0-Methyl  methylthio- 

phosphonic  acid  1 

o-Methyl-O-octyl-0-2 , 2- 

dichlorovinylphosphate  1 

Methyl  parathion  related  4 

salts 

Methylphosphonic  difluoride  1 

Methyl  poly sulfide  1 

alpha-Methylundecanal  1 

Molecular  sieves 


1 
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Tabl*  A-1  April  1986  RMA  Chonical  Ind*x  Entrlas  That  Are  Ramoved 
from  th*  May  1988  Version  of  the  Index 


Entry  BftAAfiD 

Molybdenum  1 

Molybdenum  trioxide  1 

Monochl or ome thy 1 

phosphonic  acid  1 

Montan  wax  1 , 2 

Naphthalene  1 

Nickel  1 

Niobium  1 

p-Nitroanisole  1 

Nitrogen  1 

p-Nitrosodium  phenolate  1 

Nonane  1 

Octane  1 

n-Octyl  alcohol  1 

Omala  oil  680  1,3 

Oxitol  1,3 

Oxygen  1 

Pate's  Sulfurized  Pale  Oil  1,3 

Peladow  1 , 3 

Pentane  1 

Pentoxone  1 

Petroleum  Oil  Extracts  1 

m-Phenoxybenzadehyde  1 

m-Phenylenediamine  1 

Phenylglycydyl  ether  1 


Pag*  12  of  16 

Tabla  A-1  April  1986  RNA  Chemical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 

Entry 


Phosphate  1 

Phosphorus  pent asul fide  1 

Phosphorus  trichloride  1 

Picrylchloride  1 

Planavin-related  salt:^  1,4 

Pluronic  L-61  1 

Polychlorinated  biphenyls  1 

Polyvinyl  acetate  1 

Polyvinyl  chloride  1,2 

Portland  cement  1 , 2 

Potassium  chloride  1 

Potassium  iodine  1 

Potassium  thiocyanate  1 

Prilled  urea  1 

Primene  JM-T  1,3 

Primene  81>R  1,3 

Propane  1 

Puraf il  media  1^2,3 

Purple  K  1,3 

Pyridine  1 

Retrol  clay  2 

Rosin,  wood  2 

Rotella  oil  2,3 

Rotenone  1 , 3 
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Tabla  A-1  April  1986  RMA  Chemical  Index  Entries  That  Are  Removed 
from  the  Hay  1988  version  of  the  Index 

Entry  SAAfign 


Salicylic  acid 

1,5 

Santocel 

2,3 

Santomerse  no.l 

1,3 

Scanditim 

1 

SD  6581 

1,3 

SD  7438 

1,3 

SO  9098 

1,3 

SO  15042 

1,3 

Selenium 

1 

Shell  Anti-freeze  (59-14-6) 

1,3 

Shellchlor  insecticide 

1,3 

Shell  cyclo-sol  53 

1,3 

Shell  oe-icer 

1,3 

Shell  Flex  210  oil 

1,2,3 

Shell  Poultry  Larvacide 

1,3 

Shell  Sodium  Sulfonates 

1 

Shellsol  360 

1,3 

Silica 

1,2 

Silver 

1 

Silver  nitrate 

1,5 

2,4,5-T  Silvex 

1 

SMA  1440  H 

1,3 

Sodium  acetate 

1,4 

Sodium  bisulfate 

1 
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Tabla  A-1  April  1986  SKA  Chamical  Index  Entries  That  Are  Removed 
from  the  May  1988  Version  of  the  Index 


Enta  EfiAfiSD 

Sodivm  bromide  1 

Sodium  chromate  1,4 

Sodium  cyanate  1 

Sodium  dichromate  1 

Sodium  hypobromite  1 

Sodixim  isopropoxy- 

methylphosphlne  1 

Sodium  mercaptide  1 

Sodium  mercaptobenzo- 

thiazole  1 

Sodium  metasilicate  1 

Sodium  nitrate  1,4 

Sodium  orthophosphate  1 

Sodium  sulfide  1,4 

Sodium  tripolyphosphate  1 , 7 

Sodium  tungstate  1 , 5 

Sponto  232  1,3 

Sponto  234  1,3 

Sponto  246  1,3 

Starch  1,2 

Strontium  1 

Sulfamic  acid  1 

Sunisco  4GS  1,3 

TAC  1 

TCMPA  1,3 

T-Det  0407  1,3 
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Tabl*  A-1  April  1986  RMA  Chamical  Indax  Entrlas  That  Ara  Raaovad 
from  tha  May  1988  Varslon  of  tha  Indax 


Entry  Rgaggn 

Tallus  oil  68,  69,  100  1,3 

Talodrin  1 , 3 

Tannaco  500-100  1,3 

Tetrachlorobenzene  1 

Tatr achl oro-p-benz  o- 

quinona  1 

Tatrachlorocyclopantane  1 

Tetrahydrofuran  1 

Tetramethylpyrophosphate  1 

Tatrzuaethylthionopyrophosphata  1 

Tatramathyl  uraa  1 

Titanium  1 

Titanox  1 , 3 

T-Mulz-N121  1,3,7 

Toxaphene  1 

Tram  Y-24  1,3,7 

Trat-o-lita  1,3,7 

Trax  40  1,3,7 

Triallylamine  1 

Trichloroethylene  epoxide  1 

Trichloromathana  phosphonic 

acid  1 

Triathylamine  1 

Triathylene  triamine  1 

Trimethyl ammonium  chloride  1 
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Table  A«1  April  1986  PMA  Chemical  Index  Entries  That  Are  Renoved 
from  the  May  1988  Version  of  the  index 


Entry  R9Mon 

Trimethyl  arsine  1 

Tripiperazine  1 

Trisodixim  phosphate  1 

Trisphenol  (BPX)  1 

Tritium  1 

Triton  1 » 3 » 7 

Triton  x-loo  1,3 

TS-28R  1,3 

Tungsten  1 

Uranine  C  1,3 

Uranium  1 

Vacuum  tower  bottoms  1,6 

Vanadium  1 

Vaporizer  bottoms  1,6 

Vazo  1,3 

Versene  1 , 3 

Versene,  FeIIZ*-8pecific  1,3,7 

Vinyl ite  AYAF  1,3 

Wax  1,2,6 

WD-40  spray  penetrant  1,3 

Yttrium  1 

Zirconium  1 
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Table  A-2.  Chemical  Entries  of  the  May  1988  Index  Which  Were 
Listed  by  an  Alternative  Name  in  the  1986  Index. 


1988  Nomenclature 
Acetaldehyde  oxime^ 

3- Oxo-butanoic  acid 
2-Methyllactonitrile^ 

2- Methylalanine 

Nitrous  acid,  ammonitim  salt 

Antimony  (III)  chloride 

Arsenic  chloride 

Bicyclo  (2.2.1)  hepta-2 , 5-diene 

Bicyclo  (2.2.1)  heptadiene 

Bicyclopentadiene^ 

Bromic  acid,  potassium  salt 

Hypochlorous  acid,  calcium  salt 

Phosgene 

Chloral  hydrate 

4 , 5 , 6 , 7 , 8 , 8-Hexachloro-3a , 

4,7, 7a-tetrahydro-4 , 7- 
methene-1 , H-indene 

4- Chlorobenzenethiol 

3 - Br omo- 1 -chi or o- 1 -pr opene 
Crotoxyphos 

2,4, e-Trichlorotriazine 

2 -Cyclohexen- 1-one 

1 , 2-Dibromo-2 , 2-dichloroethyl^ 
dimethyl  phosphate 

1 , 1-Dibromoethane 

cis-Dichloroethylene 


1986  Nomenclature 
Acetaldoxime 
Acetoacetic  acid 
Acetone  cyanohydrin 
a-Amino-iso-butyric  acid 
Ammonium  nitrite 
Antimony  trichloride 
Arsenic  trichloride 
2 , 5-Norbornadiene 
Norbornadiene 
Dicyclopentadiene 
Potassium  bromide 
Calcium  hypochlorite 
Carbonyl  chloride 
Chloral 

Chlordene 

p-Chlorobenzenethiol 
Chi or obromopr opene 
Ciodrin  insecticide 
Cyanuric  chloride 
Isophorone 

Dibrom 

Dibromoethane 
1 , 2-Dichloroethylene 
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Chemical  Entries  of  the  May  1988  Index  Which  Were 
Listed  by  an  Alternative  Name  in  the  1986  Index. 
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Table  A->2. 

1988  Nomenclature 
Dicrotophos 

Phosphoric  acid,  diethyl  ester 
p-Nitrophenyl  diethylphosphate 

2. 4 - •Dihydroxy-2 -methyl  pentene 

2-[Bis (1-methylethyl) amino]  - 
ethanethiol 

N,N-Diisopropylethanolamine 
Hydroxydimethylarsine  oxide^ 

DDVP 

1 , 1-Dimethylhydrazine 

Dimethylnitrosamine 

1.4- Dithiane 

2 , 6-Di-tert-butyl-p-cresol 
Ethanamine 

Sulfuric  acid,  fuming 
Sarin 

1 , 2 , 3 , 4 , 7 , 7-Hexachlorobicyclo 
hepta-2 , 5-diene 

Hexone 

Hydrocyanic  acid^ 

Fenvalerate 
Isobutylmethacrylate 
Iron  (III)  oxide 


Bidrin 

Diethylphosphate 

Diethyl-4-nitrophenol 

phosphate 

Hexylene  glycol 

Diisopropylaminoethanethiol 

Diisopropylaminoethanol 

Dimethylarsinic  acid  (also 
dimethyl  arsenic  acid) 

Vapona 

Unsymmetrical  dimethyl 
hydrazine 

N-Nitrosodimethylamine 

Dithiane 

lonol 

Ethylamine 

Oleum 

GB 

(2.2.1) 

Hexachloronorbornadiene 
Methyl  isobutyl  Icetone 
Hydrogen  cyanide 
Pydrin 
IM  gel 
Iron  oxide 
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Table 


Ao2.  Chemical  Entries  of  the  May  1988  Index  Which  Were 
Listed  by  an  Alternative  Name  in  the  1986  Index. 


1988  Nomenclature 
Mineral  Oil 
Magnesium 

Mercaptodiacetic  acid 

Mercuric  chloride 

Methane  dichloride 

Methanethiol 

Methyl  acetylacetate 

a-Phenylethyl  alcohol 

Monochloromethane^ 

N-Methylacetoacetamide 

2-Chloro-3-oxo-butanoic  acid, 
methyl  ester 

Methanethiol ,  sodium  salt 

Petroleum  spirits 

4-Nitrophenol 

Nitrogen  oxide 

Methomyl 

1,4-Oxathiane 

Peroxyacetic  acid 

Peroxybenzoic  acid 

Methylphosphonic  acid,  disodium 

4-Nitrophenol,  sodiiim  salt 

Sulfur  chloride 

Chlorfenvinphos 


1986  Nomenclature 
Kaydol 

Magnesium  metal 
2 , 2 '-thiodialycolic  acid 
Mercury  chloride 
Methylene  chloride 
Methylmercaptan 
Methyl  acetoacetate 

a-Methylbenzyl  alcohol 
Methylchloride 
N-Methyl-3-oxo-butanamide 

Methyl-2-chloroacetoacetate 

Methylmercepten ,  sodium  salt 

Mineral  spirits 

p-N itrophenol 

Nitrous  oxide 

Nudrin  Insecticide 

Thioxane 

Peracetic  acid 

Perbenzoic  acid 

salt  Sodium  methyl  phosphonate 
Sodium  p-nitrophenolete 
Sulfur  monochloride 


Supona 
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Table  A>2.  Chemical  Entries  of  the  May  1988  Index  Which  Were 
Listed  by  an  Alternative  Name  in  the  1986  Index. 

1988  Nomenclature  1986  Nomenclature 


2 , 2-Dichloro-l- (2 , 4-dichlorophenyl) 
ethanone 


2 , 2 , 2 ' , 4 ' -tetrachloro 
acetophenone 


unsym-Trichlorobenzene 

Trihydroxytriethylamine 

Phosphoric  acid,  2,2-dichloro- 
ethenylmethyloctyl  ester 


1,2, 4 -Trichlorobenzene 
triethanolamine 


Vincophos 


^Compound  was  removed  from  the  August 

listed  as  Dicyclopentadiene 
the  Chemical  Index 


Index 

^Compound 


1988  version  of  the  Chemical 
in  the  August  1988  version  of 
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Table  A-3.  May  1988  RMA  Chemical  Index  Entries  That  Are 

Removed  From  or  Added  to  the  August  1988  Version 
of  the  Index 


Description 


Acetaldehyde 
Acetaldehyde  oxime 
Acetamide 
Acetic  acid 
Acetophenone 
Acetylene 
Aldrite  4EC 
Allyl  chloride 
Aluminum  chloride 


Removed 

Removed 

Removed 

Removed 

Removed 

Removed 

Removed 

Removed 

Removed 


Bicyclopentadiene 


name  changed;  listed 
as  Dicyclopentadiene 


Calcium  oxide 
Chlorine 

Chloroacetylchloride 
Chloroacetophenone 
2-Chlorovinylarsonous  acid 
Curing  agent  C-III 
Curing  agent  D 
Curing  agent  U 
Curing  agent  Z 
Cutting  oil  additive  C>400 
Cutting  oil  additive  C-403 


Removed 

Removed 

Removed 

Added 

Removed 

Removed 

Removed 

Removed 

Removed 

Removed 

Removed 


1 , 2-0ibromO'-2 , 2-dichloroethyl 
dimethyl  phosphate 
Dichloroacetyl  chloride 
Diketene 
Dimethylamine 


Removed 

Removed 

Removed 

Removed 


Ethylene 


Removed 


Formaldehyde 


Added 


Hydrocyanic  acid  Removed 
Hydrogen  peroxide  Removed 
Hydroxydimethylarsine  oxide  Removed 
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Table  A'3.  May  1988  RMA  Chemical  Index  Entries  That  Are 

Removed  From  or  Added  to  the  August  1988  Version 
of  the  Index 


Compound 

Isopropyl  alcohol 


Removed 


Ketone 


Removed 


Methanol 

Removed 

Methyl amine 

Removed 

Methylethyl  ketone 

Added 

Methyl  isocyanate 

Removed 

2-Methylactonitrile 

Removed 

Monochl oromethane 

Removed 

Nitrogen  oxide 

Removed 

Paint  Thinner 

Removed 

Paraffin 

Removed 

Parathion 

Removed 

alpha-Phenethyl  alcohol 

primary  name 
corrected;  now  listed 
as  alpha-phenylethyl 
alcohol 

Tetrahydrofuran 


Removed 


Shell  Oil  Company 


July  22.  1986 


On*  Sn*ii  Plaza 
P  O  Bo«  020 
Houtton.  Ttxat  77210 

2  4  JUL  REC3 


USATHAMA 

Office  of  the  Program  Manager 

Rocky  Mountain  Arsenal  Contamination  Cleanup 

ATTN:  AMXRM-EE:  Chief:  Mr.  Donald  L.  Campbell 

Bldg  E4585,  Trailer 

Aberdeen  Proving  Ground,  MO  21010-5401 

Dear  Mr.  Campbell: 

Shell  has  reviewed  the  Army's  report  "Rocky  Mountain  Arsenal,  Chemical 
Index,  Final  Draft  Report",  prepared  by  Geraghty  and  Miller.  Inc.  dated 
April  1986.  It  is  apparent  that  extensive  effort  has  been  expended  in 
preparation  of  the  report,  and  a  correlative  review  effort  has  been 
invested  by  Shell. 

Shell's  comments  are  presented  in  the  attachment  to  this  letter.  After 
you  have  had  the  chance  to  review  our  comments,  we  are  prepared  to 
discuss  them  in  detail,  if  you  desire. 

As  we  advised  when  you  provided  this  document  for  our  review  and  comment. 
Shell  is  preparing  a  similar  document.  The  Shell  version  of  chemical 
ranking  of  the  chemicals  will  be  provided  when  its  internal  review  is 
completed.  We  will  solicit  Army  comments  on  our  proposed  listing  of 
target  compounds. 


Very  truly  yours. 


C.  K.  Hahn 
Manager 

Denver  Site  Project 

cc:  Mr.  Thomas  Bick 

Land  &  Natural  Resources  Division 
U.S.  Department  of  Justice 
P.O.  Box  23896 
Benjamin  Franklin  Station 
Washington,  D.C.  20026 

Major  Robert  J.  Boonstoppel 
Headquarters  -  Department  of  the  Army 
ATTN:  DAJA-LTS 
Washington,  DC  20310-2210 
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cc:  Ms.  Patricia  Bohm 

Office  of  Attorney  General 
CERCLA  Litigation  Section 
1560  Broadway,  Suite  250 
Denver,  CO  80202 

Mr.  Robert  L.  Duprey 

Director,  Air  &  Waste  Management  Division 

U.S.  Environmental  Protection  Agency 

Region  VIII 

One  Denver  Place 

999  18th  Street,  Suite  1300 

Denver,  CO  80202-2413 
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ATTACHMENT  I 


COMMENTS  ON  “ROCKY  MOUNTAIN  ARSENAL.  CHEMICAL  INDEX" 


1.  The  first  paragraph  of  the  Index  contains  a  statement  of 
intent  to  provide  the  user  with  pertinent  information 
regarding  the  “chemical's  production,  use,  disposal,  ard 
environmental  impact  to  the  extent  that  the  information 
is  available".  It  would  be  appropriate  to  add 
“toxicity"  to  the  list  since  toxicological  information 
is  included  in  the  Index  and  Matrix. 

2.  We  suggest  that  the  introduction  acknowledge  all  facets 
of  remediation,  not  just  chemical  decontamination. 
Chemical  decontamination  is  but  one  of  the  many  facets 
of  remediation  on  the  RMA.  For  example,  consider  UXO's, 
removal  of  large  quantities  of  concrete,  denwlition  of 
buildings  and  processing  facilities,  etc. 

3.  It  is  unclear  whether  the  “Hit  List“  and  the  “Migration 
List"  are  minimum  lists  of  intended  analytes  to  which 
other  chemical  names  could  be  added  for  specific  areas 
of  the  site,  or  whether  they  are  the  ultimate  lists  for 
which  the  analyses  for  any  given  sample  will  be 
selected. 

4.  The  second  paragraph  of  the  introduction  indicates  that 
chemicals  were  added  when  research  showed  they  were 
associated  with  RMA  operations.  What  records  were 
included  in  the  research?  Were  any  documents  researched 
which  indicate  the  likely  breakdown  or  degradation 
products? 

5.  It  appears  that  many  compounds  which  were  used  on  the 
RMA  are  absent  from  the  Index.  For  example: 

Bromine 

Lacquer  thinners 

Synnetrlcal  1,2-dimethyl  hydrazine 

A  comparison  to  the  total  list  of  chemicals  indicated  to 
be  present  or  handled  on  the  RMA  might  possibly  expand 
the  list. 
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6.  The  Army  list  notes  that  some  of  the  compounds  listed  are 
possible  degradation  products  of  materials  handled  by 
Shell  on  the  RMA.  However,  the  Army  has  not  chosen  to 
list  the  potential  degradation  products  of  the  materials 
they  handled  on  the  RMA.  Shell  had  previously  given  the 
Army  a  list  of  potential  surety  degradation  products 
along  with  an  offer  to  provide  analytical  reference 
material . 

7.  The  Army  was  associated  with  at  least  the  following 
compounds  (and  there  may  be  others)  which  are  not  listed 
in  the  index: 


Aluminum  trichloride 
Arsenic  pentoxide 
Button  incendiary  charge 
Calcium  flouride 
Calcium  methyl  phosphate 
Calcium  orthoarsenate 
Chlorovinylarsenious  oxide 
Oaxad 

D1-01  mixture 

Diethyldodecane 

1,2-dimethyl  hydrazine 

01  sodium  methyl phosphonate 

n-Oodecane 

Ethylene  oxide 

Freon  - 

Hydrochloric  acid 
Isopropyl  ester 

Isopropyl  methyl phosphonochl ori date 

Lacquer  thinner 

M-2  thickner 

Magnesium  carbonate 

Magnesium  oxide 

Methyl  hydrazine 

Napalm 

2-Octyl phthalate 

Phosphate  detergent 

Polyvinyl  alcohol 

Potassium  chlorate 

Pyrotechnic  incendiary  mixture 

Separan  flocculant 

Sodium  arsenite 

Sodium  flouracetate 

Sodium  isopropylmethyl  phosphonate 

Sodium  phosphate 

Ureabor 

Miscellaneous  greases  and  lubrication 
compounds  which  must  have  been  used. 
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8.  Contrary  to  statements  in  the  Introduction,  there 
appears  to  be  chemicals  listed  in  the  "hit  list"  or 
"migration  list"  which  i-e  not  currently  included  in  the 
Army's  sampling  program.  Please  clarify  why  this  is  the 
case.  The  following  are  some  of  the  chemicals  in  this 
category: 

Atrazine 

Azodrin 

Bromide 

1 .1- Dichloroethane 

1.2- Dichloroethane 

1 .2- Dichloroethylene 

Dimethyl  disulfide 

Methylene  chloride 

Supona 

Thiodiglycol 

1 .1 .1- Trichloroethane 

1 .1 .2- Trichloroethane 

9.  What  are  the  "core  lists"  referred  to  in  the  Matrix  Key, 
first  paragraph  under  "Toxicity  Rating"?  What  are  core 
lists  used  for? 

10.  In  the  detail  sheets,  one  of  the  headings  is  "Included 
on  priority  lists".  What  is  a  "priority  list"?  What  is 
a  priority  list  used  for?  What  is  the  basis  of  a 
priority  list? 

11.  Introduction,  page  3,  first  bullet;  the  fact  that  a 
compound  was  produced  in  large  quantities  at  RMA  labels 
it  as  a  suspected  contaminant  and  as  candidate  for 
either  the  "hit  list"  or  the  "migration  list".  What 
logic  was  used  to  determine  that  high  volume  production 
items  are  necessarily  on  either  list?  Isn't  it  more 
appropriate  to  focus  on  the  volume  disposed  of  on  the 
RMA  since  a  good  portion,  if  not  almost  all  of  some  of 
the  compounds  produced  were  sold  or  otherwise  utilized? 

12.  Introduction,  page  3,  first  sentence  states:  "Selection 
of  a  compound  to  the  lists  may  include  some  or  all  of 
the  following  criteria;".  What  logic  was  used  to  decide 
which  criteria  to  use,  and  when  to  use  them?  What 
criteria  were  used  to  exclude  a  compound  from  one  list 
that  was  already  on  the  other  list? 

13.  Other  selection  criteria  for  including  compounds  on  the 
"priority"  lists  were  stated  in  the  detail  sheets.  Some 
of  the  criteria  listed  in  the  detail  sheets  are:  natural 
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constituent,  tracer,  spilled,  widespread  contaminant, 
mobile,  and  used.  Why  were  these  reasons  not 
acknowledged  in  the  introduction?  Were  any  other 
selection  criteria  used  but  not  mentioned  in  the  Index? 
Were  these  criteria  applied  equally  to  all  compounds,  or 
did  the  source  of  the  compounds  have  an  impact  on  their 
selection? 

14.  Cyanide  is  not  included  on  either  the  "hit  list"  or  the 
"migration  list"  even  though  the  Index  states  it  has 
been  "detected  in  environmental  samples",  and  "included 
in  groundwater  and  Basin  F  fluid  analysis".  In  contrast 
cadmium,  chromium,  ODE,  methylene  chloride,  1,1- 
dichloroethane,  1 ,2-dichloroethane,  DIMP,  and  lead  to 
name  a  few  have  been  placed  on  one  or  both  of  the  lists 
for  the  same  reason  that  cyanide  has  been  excluded. 
Please  explain  this. 

15.  We  find  many  examples  of  confusing,  conflicting  and 
subjective  logic  in  selecting  compounds  for  the  "hit 
list"  and  "potential  for  migration"  lists.  For  example: 

a.  Sodium  and  magnesium  salts  are  shov t  listed 
for  the  same  reason  that  aluminum  compounds 
are  not. 

b.  Acetylene  tetrachloride  is  not  short  listed 
because  it  is  "not  stable  in  the  environment". 
However,  Vapona,  Azodrin,  Dimethyl  disulfide, 
which  are  described  as,  and  are,  short  lived 
are  included  on  one  or  both  lists. 

c.  Antimony  is  not  short  listed  because  it  has 
not  been  detected  in  environmental  monitoring 
programs.  Is  the  reader  to  assume  all  the 
compounds  on  the  short  list  have  been  found  in 
the  environment  above  detectable  limits? 

d.  Octachlorocyclopentene,  OCCP,  is  not  short 
listed  because  "slight  aqueous  solubility 
suggests  the  compound  is  relatively  immobile". 

Are  no  immobile  or  insoluble  compounds  short 
listed? 

16.  Please  clarify  the  logic  for  not  selecting  a  compound  to 
one  of  the  two  short  lists.  This  explanation  of 
selection  logic  needs  to  be  part  of  the  document  proper. 

17.  The  upper  case  letter  "M"  is  used  in  the  "reported 
quantities"  field.  Does  it  stand  for  1,000  or 
1,000,000? 
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18.  In  the  matrix,  many  terms  represent  a  general  class  of 
compcurds  which  can  not  be  given  discreet 
characteristics,  i.e.  Atlox,  GAFAC  surfactants, 
Marasperse,  Delta-keto,  and  Phenol ics. 

19.  In  some  instances  both  the  compounds  and  synonyms  are 
listed. 

20.  In  many  cases  the  ion  of  a  metal  is  meant  where  the 
metal  is  stated.  We  need  to  come  to  agreement  on  a 
common  technique  to  handle  this  situation. 

21.  "Karl  Fischer  Reagent"  is  a  laboratory  chemical.  Does 
the  Army  intend  to  list  all  laboratory  chemicals? 
Shouldn't  this  be  excluded? 

22.  Asbestos,  a  filter  aid  and  insulator,  is  not  included  on 
the  "hit  list".  According  to  the  data  sheet,  asbestos 
(listed  under  "amianthus"),  is  "not  considered  to  be  a 
contaminant".  In  remediation  of  the  RMA,  however, 
asbestos  might  require  inclusion  in  the  remedial  action 
plan. 

23.  Oleum  is  sulfur  trioxide  dissolved  in  concentrated 
sulfuric  acid.  None  of  these  are  likely  to  be  "in  RMA 
environment"  as  indicated  in  the  matrix. 

24.  Toxicity  citations  are  based  on  secondary  or  tertiary 
sources  and  in  many  instances  the  work  effort  is 
incomplete.  Sax  or  the  Merck  Index  shouldn't  be 
depended  upon  as  the  source  of  toxicity  information.  At 
the  very  least  the  widely  available  Registry  of  Toxic 
Effects  of  Chemical  Substances,  which  cah  be  obtained  in 
hard  copy,  microfiche,  or  on-line  with  a  computer  modem, 
is  the  first  choice.  Further,  in  the  Matrix  summary 
which  is  designed  to  help  readers  (and  by  implication 
allow  them  to  ignore  the  rest  of  the  document)  the 
toxicity  column  is  filled  in  on  a  hit-and-miss  basis 
which  often  seems  prejudicial.  We  find  it  more  than 
interesting  that  many  of  the  Army's  surety  compounds 
don't  seem  to  have  any  available  toxicity  information. 

25.  The  "Assignment"  category  in  the  report  is  potentially 
very  misleading.  What  meaning  does  the  label 
"Assignment"  have?  An  unstated  implication  is  that  the 
organization  to  which  the  compound  is  "Assigned"  also 
has  the  "blame"  assigned.  It  would  be  more  appropriate 
to  substitute  a  more  meaningful  term  such  as  "purchased 
by"  or  "produced  by". 
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26.  When  the  Arsenic  heading  lists  the  presence  of  arsenic 
in  Shell  fuel  oil  on  the  same  basis  as  the  Army's 
Lewisite,  the  bias  is  overwhelming!  Another  example 
either  of  inaccurate  work  or  of  bias  in  this  report  is 
the  listing  of  Portland  Cement  as  a  Shell  only  item. 

27.  Some  of  the  chemicals  listed  in  the  Index  are  assigned 
to  the  Army.  However,  the  same  chemicals  assigned  to 
the  Army  were  not  included  in  earlier  interrogatory 
responses.  Why? 

28.  On  what  basis  has  Benzothiazole  been  assigned  to  Shell? 
We  can  find  no  basis  for  this;  hence,  it  may  be  an  Army 
comround. 

29.  Chlorobenzene  should  be  assigned  to  the  Army. 

30.  Dimethyl  methyl  phosphorate  (DMMP)  is  also  a  by-product 
from  various  Shell  manufacturing  processes. 

31.  The  Army  may  have  been  associated  with  the  following 
compounds  which  the  Index  doesn't  attribute  to  the  Army: 

Atrazine  (see  chemical  pesticide  inventory) 
Asbestos 

Bis-(carboxymethyl )  sulfone/sulfoxide 
Bis-2-chloroethylmercapto  (ethyl)  ether 
Bis  (diisopropylaminoethyl )  disulfide 
Bis  (diisopropylaminoethyl)  sulfide 
Borax/Boraxo  powdered  handsoap 
Carbon,  activated 
Chloroacetic  acid 

Dieldrin  (grasshopper  control /chemical 
pesticide  inventory) 

2-Oi i sopropy 1 ami noethyl  su 1 f ona te 
Dimethyl  arsinic  acid 
Dimethyl  mercury  salts  (mercury  salts  and 
methyl  mercury) 

Dursban  (chemical  pesticide  inventory) 

Endrin  (chemical  pesticide  inventory) 

Fluoroacetic  acid 

Methyl  arsonic  acid 

Methyl  mercury  salts 

Methyl  phosphonic  acid,  isopropyl  ester 

Portland  cement 

Rotenone 

2,4,5  T-Silvex 

Tetrachl oroethylene 

2-2'-Thiodiglycolic  acid 
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32.  We  have  no  records  that  Shell  was  associated  with  the 
following  chemicals  (suggest  the  references  be  checked): 

Arsenic 

Arsenic  compounds 
Diazinon 

Trimethyl  arsine 

33.  Shell  may  have  been  associated  with  the  following 
(suggest  additional  research  to  confirm): 

4  Chloro-3-nitrophenyl  methyl  sulfone  Dowtherm 
A 

Epcn  828 
Epon  1001 
Ethylene  glycol 
Fuel  oil  #6 
Gasol ine 

Hydroxybicyclo  (2.2.1)  hepta-2,  5-diene 
7-Hydorxynorbornadiene 
0-methyl  methyl  thiophosphonate 
0-methyl  methyl  thiophosphonic  acid 
Nitric  acid/sulfuric  acid  (mixed) 

Paint  thinner 
Sodium  bicarbonate 
Sodium  hypochlorite 
Titanium 

34.  When  a  compound  is  described  as  "persistent",  what 
special  attribute  describes  the  threshold  which  must  be 
exceeded?  Under  what  conditions  was  the  persistence 
determined? 

35.  The  persistence  data  provided  in  the  detail  section  is 
questionable.  For  example,  the  Index  states  the  half 
life  of  naptha lene  is  less  than  one  month  and  of  low 
persistence.  However,  a  CERLA  reference  (40  CFR  Part 
300,  7/1/85,  Appendix  A)  states  this  compound  is 
"somewhat  persistent". 

36.  When  a  compound  is  indicated  as  being  toxic,  what 
special  attribute  describes  the  threshold  which  must 
be  exceeded?  Under  what  conditions  was  the  toxicity 
determined? 

37.  On  page  4  of  the  Introduction,  the  ranges  selected  for 
"volume"  of  production  and  disposal  appear  arbitrary. 

What  is  the  basis  for  the  various  cut-points?  Are  these 
annual  figures  or  total  figures?  What  data  base  was 
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used  to  determine  production  and  waste  disposal  volumes 
of  Army  compounds?  Why  didn't  the  Army  provide  this 
information  in  their  interrogatory  answers  to  Shell? 

38.  The  asterisk  at  the  bottom  of  the  "Comprehensive  RMA 
Chemical  List",  August  8,  1985  only  applies  to  wheat 
rust.  Other  compounds  also  have  an  asterisk;  what  is  it 
supposed  to  signify? 

39.  A  table  of  contents  would  be  helpful. 
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COLORADO  DEPARTMENT  OF  HEALTH 


Richard  0.  Lamm 
Governor 


Thomaa  M.  Vernon.  M.O 
Executive  Director 


July  9,  1986 


Colooel  W.  Qulatrell  , 

Deputy  Program  Manager 
Dept,  of  the  Army 
AMXILM-EE,  Bldg.  4385 
Aberdeen  Proving  Ground 
Maryland,  21010-5401 

Re:  RMA  Chemical  Index  Draft  Final  Report 
Dear  Colonel  Quin trail: 

Enclosed  are  our  general  comments  on  the  draft  RMA  Chemical  Index.  The 
reference  Is  an  Impressive  compilation  of  the  666  chemical  compounds 
associated  with  operations  and  disposal  activities  at  RMA.  Much  more 
documentation  on  the  specific  use,  disposal  and  toxicologic  properties  of  many 
of  these  chemicals  la  being  collected  In  the  ongoing  RI/FS  and  litigation 
activities.  Ue  therefore  recommend  that  the  document  remain  as  a  draft  at 
least  until  completion  of  the  CE&CLA  studies. 

If  you  have  any  questions  on  the  attached  comments  please  contact  Mr.  Chris 
Sutton  with  the  Water  Quality  Control  Division. 


Sincerely, 


Thomas  P.  Loobjbx^ 

Remedial  ProgramfDlreetor 

TPL:CS/ras 

cc:  Howard  Kenlaon,  Colorado  Attorney  General 
Bob  Duprey,  Region  VIII,  U.S.  EPA 
Chris  Hahn,  Shell  Chemical  Co. 


4210  EAST  11 TH  AVENUE  DENVER.  COLORADO  80220  PHONE  (303)  320-8333 


REVIEW  OF  THE  RMA  CHEMICAL  INDEX 
PREPARED  BY  GERAGHTY  AND  MILLER,  INC. 

APRIL  1986 

1.  Why  Is  Che  list  of  analytic  paraaecers  for  Che  soils  Investigations 
characterized  as  a  ’’Hit  List"  or  the  paraaecers  in  the  ground  (and 
surface)  water  aonitoring  prograa  as  the  "Potential  for  Migration"  list? 
Many  other  coapounda  have  the  "potential  for  algration”  chan  those 
currently  being  analyzed  in  the  water  aonitoring  prograa.  Ocher  transport 
aechaniSBS  exist  (such  as  %rlndblown  deposits,  biota  and  huc-.n  activity, 
etc.)  that  will  cause  the  algration  of  cheaical  contaainancs.  The  lists 
of  analytic  paraaecers  were  prepared  incorporating  laboratory 
capabilities,  econoaics  and  other  factors  besides  the  potential  for  their 
presence  in  soil  (hits)  or  the  ability  to  algrate  in  groundwater.  We 
recommend  that  the  titles  of  these  lists  in  this  reference  do  not 
overstate  what  they  represent. 

2.  The  criteria  listed  on  Pg.  3  for  inclusion  of  a  specific  compound  in  the 
reference  should  also  be  if  the  chemical  is  identified  in  the  "unknown 
chemical"  ID  prograa  in  the  remedial  investigations  of  soils,  sources  or 
water  at  RMA. 

3.  How  were  the  specific  levels  selected  in  the  Interpretation  of  low, 
aoderate  or  high  production  and  disposal  volumes  of  chemicals  at  RMA. 

Were  they  baaed  on  some  percentage  of  the  total  volume  of  materials 
generated  or  disposed?  Docs  the  value  reflect  an  estimate  of  the  weight 
of  aaterlals  contaminated  by  a  specific  cheaical  (such  as  Mustard  plant 
facilities)  or  is  it  solely  an  approxiaatlon  of  the  quantity  of  a  chemical 
that  cannot  be  accounted  for  (product  loss  reports)  in  the  records?  Why 
is  the  level  for  "aoderate"  disposal  volume  almost  twice  the  quantity  of  a 
"moderate"  production  volume?  More  discussion  is  needed  to  support  the 
criteria  proposed  that  the  disposal  of  700,000  lbs.  of  any  chemical 
regardless  of  toxicity  or  persistence,  was  a  "moderate"  disposal  volume  at 
RMA. 

4.  An  explanation  is  needed  in  the  reference  to  define  the  environmental 
persistence  assessment.  Is  this  based  on  a  chemical  contaminant's 
persistence  in  biologically  active  soils,  in  the  air,  in  groundwater 
systems  or  surface  water  systems?  Or  does  this  velue  represent  an  attempt 
to  integrate  a  cheaical  compound's  persistence  under  all  conditions? 

5.  There  are  aany  Inconsistencies,  blanks  and  unclear  representations  made  in 
the  Chemical  Matrix  Table.  Overall,  we  do  not  concur  with  a  substantial 
amount  of  the  information  and  interpretations  made  in  the  Chemdcal  Matrix 
Table  and  we  would  recommend  that  it  be  removed  from  the  index  or  modified 
extensively.  Some  of  the  specific  problems  are  identified  in  the  previous 
comments  and  other  problems  are  discussed  below: 

A)  The  Chemical  Matrix  table  has  s  category  titled  "IN  RMA  ENVIRONMENT" 
and  the  explanation  is  that  if  the  chemical  Is  found  In  RMA  environment 
above  an  ambient  concentration  the  box  would  receive  an  X.  There  is  no 
time  reference,  so  it  Implies  that  a  chemical  either  was  or  could  be  found 
at  RMA  at  any  time.  In  any  sample  and  for  any  reason  such  as  a  spill  or 
intentional  disposal.  Given  this  broad  Interpretation  every  one  of  the 
666  chemicals  either  was  or  could  be  "found  in  the  RMA  environment." 


Many  chealcals  that  have  been  analytically  Identified  in  the  aedla  at  RMA 
are  not  indicated  in  the  column  as  being  ’’found*'.  Ue  recoHiend  that  this 
column  be  eliminated  from  the  matrix  since  it  does  not  provide  useful 
information  and  it  is  frequently  Inaccurate. 

B)  There  should  be  two  columns  fox  volume,  one  representing  disposal  and 
one  representing  production  or  presence  of  a  chemical  at  RMA.  Again  there 
is  no  time  reference  employed  so, we  must  assume  that  the  production 
volumes  signify  that  during  the  44  years  of  operation  at  RMA,  the  total 
cumulative  quantity  of  the  chemical  handled  or  generated  does  not  exceed 
the  criteria. 

C)  The  production  volume  information  doesn't  appear  in  the  table  for  many 
compounds.  The  disposal  volumes  for  many  compounds  are  not  consistent 
with  information  presented  in  the  index.  For  example,  in  the  first  five 
chemicals  on  the  list,  two  show  ’’Low**  disposal  volumes,  acetaldehyde  and 
acetaldoxlme.  The  index  in  the  next  section  shows  3.6  million  lbs.  of 
acetaldehyde  and  2.4  million  lbs.  of  acetaldoxlme  were  disposed  in  Basin 
F.  Since  both  quantities  are  obviously  in  excess  of  the  720,000  lb  limit 
for  high  volume  disposal,  the  table  should  have  represented  them  as  "H”  or 
high  volume  disposed.  In  addition,  a  very  high  (VU)  disposal  category 
would  also  need  to  be  used  for  compounds  such  as  acetic  acid  where  an 
estimated  22  million  lbs.  were  disposed. 

D)  Another  category  that  requires  further  explanation  is  the  ’’Assignment’’ 
category.  For  instance  acetone  and  methylene  chloride  are  shown  as  being 
attributable  only  to  Shell.  These  are  such  common  industrial  solvents 
that  it  seems  unlikely  that  no  information  exists  that  would  Indicate  the 
Army  used  and  disposed  of  acetone  or  methylene  chloride  over  the  past  40 
years . 

6.  The  Chemical  Index  is  a  necessary  single  reference  that  will  consolidate 
the  pertinent  physical  and  historical  information  on  the  specific 
chemicals  used  and  disposed  at  the  Arsenal  by  the  Army  and  its  lessees. 

The  format  is  acceptable  but  there  should  be  much  more  detail  on  physical 
and  chemical  properties  of  each  substance  and  specific  toxicologic 
information  should  be  included  when  available.  Again  there  are  Inaccurate 
statements  and  inconsistencies  between  the  index  and  the  previous  matrix 
table.  More  discussion  on  the  ’’assignments”  is  needed  and  justification 
or  referencing  for  the  information  concerning  productlon/use/disposal  and 
reported  quantities  is  needed.  The  Index  as  presented  is  a  good  beginning 
but  significantly  more  detail  should  be  included  to  finalize  the 
documents.  Due  to  the  length  and  volume  of  information  present  in  the 
Index,  we  recommend  the  document  remain  as  a  draft  and  that  it  be  updated 
and  revised  as  more  information  concerning  the  arsenal  contaminants  is 
generated  by  the  ongoing  CERCLA  studies  and  litigation  activities. 
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USEPA,  REGION  VIII  COMMENTS  TO  THE  APRIL  1986  CHEMICAL  INDEX 
WITH  RESPONSES 


1)  Information  is  now  listed  and  organized  for  each  com¬ 
pound  by  only  one  of  its  common  names.  A  cross  refer¬ 
encing  index  with  each  compound's  scientific  name, 
chemical  formula,  and  Chemical  Abstract  Service  (CAS) 
number  would  be  very  useful. 

Response:  The  CAS  registry  number  has  been  added  to  each  en¬ 
try.  However,  preparing  a  cross  referencing  index 
for  all  entries  requires  a  significant  effort. 
Since  the  Index  is  not  intended  to  be  an  all- 
inclusive  research  document,  this  type  of  informa¬ 
tion  is  inappropriate  for  inclusion.  The  Index 
serves  as  a  reference  docximent  which  lists 
chemicals  associated  with  RMA  activities  and 
provides  information  to  support  further  research. 
The  CAS  numbers  allow  easy  access  to  many  standard 
reference  sources. 

2)  Reference  to  specific  toxicological,  chemical,  and  fate 
information  would  also  be  helpful. 

Response:  The  Index  is  not  intended  to  be  an  all-inclusive 
research  document  and  as  a  result,  the  inclusion 
of  specific  studies  is  inappropriate.  However, 
generalized  toxicological,  chemical  and  fate  in¬ 
formation  is  included. 
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3)  It  would  be  extremely  useful  if  the  information  were 
available  in  computerized  form,  so  that  cross  refer¬ 
ences  and  data  comparisons  and  checks  could  be  quickly 
made.  One  application  would  be  to  define  parameters 
required  to  quantitatively  identify  one  or  more  of  the 
"tentatively  identified  organics"  from  the  GC/MS 
analyses. 


Response:  Although  computerization  would  be  beneficial,  the 
benefit  would  not  be  cost-effective  in  response  to 
the  effort  involved.  The  format  of  the  revised 
Index  has  been  selected  to  increase  the  usefulness 
and  manageability  of  the  Index. 
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SHELL  OIL  COMPANY  COMMENTS  TO  THE  APRIL  1986  RMA  CHEMICAL 
INDEX  WITH  RESPONSES 


1.  The  first  paragraph  of  the  Index  contains  a  statement 
of  intent  to  provide  the  user  with  pertinent  informa¬ 
tion  regarding  the  "chemical's  production,  use,  dis¬ 
posal,  and  environmental  impact  to  the  extent  that  the 
information  is  available."  It  would  be  appropriate  to 
add  "toxicity"  to  the  list  since  toxicological  informa¬ 
tion  is  included  in  the  Index  and  Matrix. 


Response:  We  concur;  toxicity  has  been  added  to  the  listing. 


2.  We  suggest  that  the  introduction  acknowledge  all  facets 
of  remediation,  not  just  chemical  decontamination. 
Chemical  decontamination  is  but  one  of  the  many  facets 
of  remediation  on  the  RMA.  For  example,  consider 
UXO's,  removal  of  large  quantities  of  concrete,  demoli¬ 
tion  of  buildings  and  processing  facilities,  etc. 


Response:  We  concur  and  text  has  been  edited  accordingly. 


3.  It  is  unclear  whether  the  "Hit  List”  and  the  "Migration 
List"  are  minimum  lists  of  intended  analytes  to  which 
other  chemical  names  could  be  added  for  specific  areas 
of  the  site,  or  whether  they  are  the  ultimate  lists  for 
which  the  analyses  for  any  given  sample  will  be 
selected. 


Response:  E)ue  to  the  ambiguous  nature  of  these  lists,  they 
have  been  removed.  They  have  been  replaced  by 
lists  of  target  compounds  for  both  the  soil  and 
ground-water  monitoring  programs  of  the  remedial 
investigation . 

4.  The  second  paragraph  of  the  introduction  indicates  that 
chemicals  were  added  when  research  showed  they  were  as- 
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sociated  with  RMA  operations.  What  records  were  in¬ 
cluded  in  the  research?  Were  any  documents  researched 
which  indicate  the  likely  breakdown  or  degradation 
products? 

Response:  Available  records  were  reviewed,  and  all  compounds 
associated  with  RMA  operations  were  noted  and  in¬ 
cluded  as  entries  in  the  1986  version  of  the  Chem¬ 
ical  Index.  All  references  used  to  compile  the 
information  in  the  entry  are  included  in  the  Index 
bibliography.  The  compounds  included  in  the  Index 
are  not  only  those  compounds  directly  associated 
with  operations  but  also  all  major  degradation 
products ,  where  documented . 

5.  It  appears  that  many  compounds  which  were  used  on  the 
RMA  are  absent  from  the  Index.  For  example: 

Bromine 

Lacquer  thinners 

Symmetrical  1,2-dimethyl  hydrazine 

A  comparison  to  the  total  list  of  chemicals  indicated 
to  be  present  or  handled  on  the  RMA  might  possibly  ex¬ 
pand  the  list. 

Response:  All  chemicals  reported  as  "handled"  at  RMA  were 
included  in  the  Index.  We  have  no  information  to 
support  that  bromine  and  symmetrical  1,2-dimethyl- 
hydrazine  were  used  in  any  capacity  at  the 
Arsenal.  Paint  thinners  were  included  in  the  1986 
Index,  as  well  as  many  low  molecular  weight  hydro¬ 
carbons  which  could  have  been  used  as  thinners. 
If  Shell  would  supply  references  regarding  these 
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compound  uses,  we  would  include  the  entries 
accordingly . 


6.  The  Army  list  notes  that  some  of  the  compounds  listed 
are  possible  degradation  products  of  materials  handled 
by  Shell  on  the  RMA.  However,  the  Army  has  not  chosen 
to  list  the  potential  degradation  products  of  the  mate¬ 
rials  they  handled  on  the  RMA.  Shell  had  previously 
given  the  Army  a  list  of  potential  surety  degradation 
products  along  with  an  offer  to  provide  analytical  ref¬ 
erence  material. 


Response:  The  list  from  Shell  of  potential  surety  degra¬ 
dation  products  was  compared  against  all  chemicals 
included  in  earlier  versions  of  the  Index.  Those 
not  previously  considered  were  noted  and  the  1986 
Index  included  all  of  these  compounds.  Potential 
degradation  products  of  materials  handled  by  the 
Army  were  included,  when  documented.  If  Shell  has 
additional  information,  the  entries  will  be  anno¬ 
tated  accordingly. 


7.  The  Army  was  associated  with  at  least  the  following 
compounds  (and  there  may  be  others)  which  are  not 
listed  in  the  index: 

Aluminum  trichloride 
Arsenic  pentoxide 
Button  incendiary  charge 
Calcium  fluoride 
Calcium  methylphosphate 
Calcixim  orthoarsenate 
Chlorovinylarsenious  oxide 
Daxad 

Di-Di  mixture 

Diethyldodecane 

1, 2>dimethylhydrazine 

Disodium  methylphosphonate 

n-Dodecane 

Ethylene  oxide 

Freon 

Hydrochloric  acid 
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Response : 


Isopropyl  ester 

Isopropyl  nethylphosphonochloridate 

Lacquer  thinner 

M-2  thickener 

Magnesiiua  carbonate 

Magnesium  oxide 

Methyl  hydrazine 

Napalm 

2 -Octy Iphthalate 

Phosphate  detergent 

Polyvinyl  alcohol 

Potassiim  chlorate 

Pyrotechnic  incendiary  mixture 

Separan  flocculant 

Sodium  arsenite 

Sodiiim  fluoracetate 

SodiiUD  isopropylmethyl  phosphonate 

Sodium  phosphate 

Ureabor 

Miscellaneous  greases  and  lubrication 
compounds  which  must  have  been  used. 


A  number  of  the  compounds  listed  are  included 
under  synonyms  in  the  1986  Chemical  Index.  They 
are  given  below,  with  the  applicable  Index 
notation: 

-  Aluminum  trichloride  •  See  Aluminum 

Chloride 

-  Freon  -  See  Freon  113 

-  Hydrochloric  acid  -  See  Hydrogen 

chloride 

**  Lacquer  thinner  “  See  Paint  thinner 

-  M-2  thickener  -  See  Thickener  M2 

->  Magnesium  carbonate  *>  See  Magnesium  salt 

-  Methyl  hydrazine  >  See  Methylhydrazine 

-  Napalm  •  See  Thickener  M-1 

>  Potassium  chlorate  •  See  Chlorate  ion 
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Pyrotechnic  incendiary  mixture  -  See 
PT-1  mix 

Sodium  phosphate  >  See  Sodium 
orthophosphate 


The  remaining  compounds  are  not  included  in  the 
1986  Index  since  they  were  not  noted  in  any  of  the 
references  reviewed.  If  Shell  would  supply  refer¬ 
ences  regarding  these  compounds,  Index  entries 
would  be  developed. 


8.  Contrary  to  statements  in  the  Introduction,  there  ap¬ 
pears  to  be  chemicals  listed  in  the  "hit  list"  or 
"migration  list"  which  are  not  currently  included  in 
the  Army's  sampling  program.  Please  clarify  why  this 
is  the  case.  The  following  are  some  of  the  chemicals 
in  this  category: 

Atrazine 

Azodrin 

Bromide 

1. 1- Dichloroethane 

1 . 2- Dichloroethane 

1 . 2- Dichloroethylene 
Dimethyl  disulfide 
Methylene  chloride 
Supona 
Thiodiglycol 

1.1. 1- Trichloroethane 

1.1. 2- Trichloroethane 


Response:  From  the  listing  given  by  Shell,  the  following 
compounds  are  included  in  the  360**  Monitoring  Pro¬ 
gram  and/or  the  Phase  I  Program:  Atrazine,  1,1- 
dichloroethane ,  1 , 2-dichloroethane ,  1 , 2-di- 

chloroethylene,  dimethyl  disulfide,  methylene 

chloride,  Supona,  thiodiglycol,  1, 1, 1-trichloro- 
ethane,  and  1,1,2-trichloroethane.  He  have  no  in¬ 
formation  to  determine  why  Azodrin  or  Bromide  are 
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not  included  in  any  monitoring  program.  In  addi¬ 
tion,  the  hit  and  migration  lists  are  removed  from 
this  version  of  the  Index  with  lists  of  the  target 
ground-water  and  soil  analytical  parameters  for 
the  RI  provided  instead. 

9.  What  are  the  ''core  lists"  referred  to  in  the  Matrix 
Key,  first  paragraph  under  "Toxicity  Rating?"  What  are 
core  lists  used  for? 

Response:  The  "core  lists"  referred  to  were  the  Hit  and 
Potential  for  Migration  lists.  However,  these 
lists  have  been  removed  from  this  version  of  the 
Chemical  Index;  lists  of  the  target  compounds  for 
the  soil,  and  ground-water  monitoring  programs  of 
the  RI  have  been  included  instead  of  these  "core 
lists. " 

10.  In  the  detail  sheets,  one  of  the  headings  is  "Included 
on  priority  lists."  What  is  a  "priority  list?"  What 
is  a  "priority  list"  used  for?  What  is  the  basis  of  a 
"priority  list?" 

Response:  The  statement  "Included  on  priority  lists"  re¬ 
ferred  to  both  the  "Hit"  and  "Potential  for  Migra¬ 
tion"  lists.  However,  these  lists  have  been  re¬ 
moved  from  this  version  of  the  Chemical  Index; 
listings  of  the  target  compounds  for  the  soil  and 
ground-water  monitoring  programs  of  the  RI  have 
been  included  instead. 
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11.  Introduction,  page  3,  first  bullet;  the  fact  that  a 
compound  was  produced  in  large  quantities  at  RMA  labels 
it  as  a  suspected  contaminant  and  as  candidate  for 
either  the  "hit  list"  or  the  "migration  list."  What 
logic  was  used  to  determine  that  high  volume  production 
items  are  necessarily  on  either  list?  Isn't  it  more 
appropriate  to  focus  on  the  volume  disposed  of  on  the 
RMA  since  a  good  portion,  if  not  almost  all  of  some  of 
the  compounds  produced,  were  sold  or  otherwise 
utilized? 


Response:  Both  the  hit  and  migration  lists  have  been  removed 
from  the  new  version  of  the  Chemical  Index  and 
were  replaced  by  lists  of  the  target  compounds  for 
the  soil  and  ground-water  monitoring  programs  of 
the  RI.  The  criteria  used  to  select  these  target 
compounds  are  the  same  as  those  used  for  the  hit 
id  migration  lists.  Also,  although  both  produc¬ 
tion  and  disposal  quantities  were  used  for  the 
compound  selection  process,  greater  importance  was 
given  to  documented  disposal  quantities. 


12.  Introduction,  page  3,  first  sentence  states:  "Selection 
of  a  compound  to  the  lists  may  include  some  or  all  of 
the  following  criteria:".  What  logic  was  used  to  de¬ 
cide  which  criteria  to  use,  and  when  to  use  them?  What 
criteria  were  used  to  exclude  a  compound  from  one  list 
that  was  already  on  the  other  list? 


Response:  Both  the  hit  and  migration  lists  have  been  removed 
from  this  version  of  the  Chemical  Index  and  were 
replaced  by  lists  of  the  target  compounds  for  the 
soil  and  ground-water  monitoring  progreuns  of  the 
RI.  The  stated  criteria  were  used  to  select  the 
target  list  of  compounds  for  the  soil  investiga¬ 
tion;  the  discussion  of  these  criteria  has  been 
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expanded.  The  selection  of  the  predominant  cri-* 
teria  was  subjective.  However,  the  major  require¬ 
ments  were  the  compound's  toxicity  and  the 
quantities  handled  at  RMA. 


13.  Other  selection  criteria  for  including  compounds  on  the 
"priority"  lists  were  stated  in  the  detail  sheets. 
Some  of  the  criteria  listed  in  the  detail  sheets  are: 
natural  constituent,  tracer,  spilled,  widespread  con¬ 
taminant,  mobile,  and  used.  Why  were  these  reasons  not 
acknowledged  in  the  introduction?  Were  any  other  se¬ 
lection  criteria  used  but  not  mentioned  in  the  Index? 
Were  these  criteria  applied  equally  to  all  compounds, 
or  did  the  source  of  the  compounds  have  an  impact  on 
their  selection? 


Response:  The  criteria  listed  in  the  detail  sheets  (i.e., 
natural  constituent,  tracer,  spilled,  widespread 
contaminant,  mobile,  or  used)  were  stated  to  give 
a  more  detailed  picture  of  the  compound's  relation 
to  RMA  activities.  These  are  not  criteria  for  the 
selection  of  the  target  compounds.  The  entries 
and  introduction  text  were  revised  to  reflect 
this. 


14.  Cyanide  is  not  included  on  either  the  "hit  list"  or  the 
"migration  list"  even  though  the  Index  states  it  has 
been  "detected  in  environmental  samples,"  and  "included 
in  groundwater  and  Basin  F  fluid  analysis."  In  con¬ 
trast,  cadmixim,  chromium,  DDE,  methylene  chloride,  1,1- 
dichloroethane,  1,2-dichloroethane,  DIMP,  and  lead  to 
name  a  few,  have  been  placed  on  one  or  both  of  the 
lists  for  the  same  reason  that  cyanide  has  been 
excluded . 


Response:  Both  the  "hit"  and  "migration"  lists  have  been  re¬ 
moved  from  this  version  of  the  Chemical  Index,  due 
to  the  inclusion  criteria  having  many  exceptions. 
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and  are  replaced  by  lists  of  the  target  compounds 
for  the  soil  and  ground-water  monitoring  programs 
of  the  RI.  The  criteria  used  to  select  the  target 
analytes  is  cleeurer.  However,  cyanide  is  not  in¬ 
cluded  in  either  monitoring  program. 


15.  We  find  many  examples  of  confusing,  conflicting  and 
subjective  logic  in  selecting  compounds  for  the  "hit 
list"  and  "potential  for  migration"  lists.  For 
example: 


a.  Sodium  and  magnesium  salts  are  short  listed 
for  the  same  reason  that  aluminum  compounds 
are  not. 

b.  Acetylene  tetrachloride  is  not  short  listed 
because  it  is  "not  stable  in  the  environ¬ 
ment."  However,  Vapona,  Azodr in.  Dimethyl 
disulfide,  which  are  described  as,  and  are, 
short  lived  are  included  on  one  or  both 
lists. 

c.  Antimony  is  not  short  listed  because  it  has 
not  been  detected  in  environmental  monitoring 
programs.  Is  the  reader  to  assiime  all  the 
compounds  on  the  short  list  have  been  found 
in  the  environment  above  detectable  limit? 

d.  Octachlorocyclopentene,  OCCP,  is  not  short 
listed  because  "slight  aqueous  solubility 
suggests  the  compound  is  relatively  immo¬ 
bile."  Are  no  immobile  or  insoliible  com¬ 
pounds  short  listed? 


Response:  Both  the  hit  and  migration  lists  have  been  removed 
from  this  version  of  the  Chemical  Index  and  are 
replaced  by  lists  of  target  compounds  for  the  soil 
and  ground-water  monitoring  programs  of  the  RI. 
None  of  the  compounds  listed  above  is  included  in 
the  remedial  investigation  monitoring  programs. 
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Th«  •xc«ption  Is  dlssthyl  dlsulfids,  which  is  in- 
cludsd  in  both  proqrsms  sines  it  hss  mst  ths  in¬ 
clusion  critsris. 

16.  Plsmss  clsrify  ths  logic  for  not  sslscting  s  conpound 
to  ons  of  ths  two  short  lists.  This  sxplsnation  of  ss- 
Isction  logic  nssds  to  bs  part  of  ths  documant  propar. 

Rasponss:  As  statsd  prsviously,  ths  hit  and  aigration  lists 
havs  bssn  rsnovsd  from  ths  Indsx  with  ths  targat 
compound  lists  addsd  in  thsir  placs.  Ths  targat 
lists  ara  mors  diagnostic  of  RHA  activitias  than 
ths  hit  and  migration  list.  Ths  critsria  and 
logic  for  including  compounds  in  ths  ramadial  in- 
vastigatlon  monitoring  programs  ars  sxplainsd  in 
grsatsr  dstail  in  ths  Introduction  of  this  varsion 
of  ths  Indsx. 


17.  Ths  jppsr  cass  Isttsr  "N**  is  ussd  in  ths  "rsportad 
quant itiss"  fisld.  Doss  it  stand  for  1,000  or 
1,000,000? 


Rasponss:  Ths  uppsr  cass  Isttsr  "N"  rsprsssnts  1,000  and  all 
sntriss  with  this  notation  havs  bssn  rsvissd  ac¬ 
cordingly. 


18.  In  ths  matrix,  many  tsrms  rsprsssnt  a  gsnsral  class  of 
compounds  which  cannot  bs  givsn  disersst  charactsris- 
tics,  i.s.,  Atlox,  6AFAC  surfactants,  Maraspsrsa, 
Oslta-ksto,  and  Phsnolics. 


Rasponss:  Thsrs  ars  unclsar  rsprsssntations  in  ths  chsmical 
matrix.  It  is  not  sffsetivs  to  condsnss  ths  data 
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contained  in  the  main  body  of  the  Index  into  a  ma¬ 
trix.  Hence,  the  matrix  has  been  removed  from 
this  version  of  the  Chemical  Index. 

19.  In  some  instances  both  the  compounds  and  synonyms  are 
listed. 

Response:  This  has  been  remedied  in  this  version  of  the 
Chemical  Index;  all  duplicate  entries  have  been 
removed . 

20.  In  many  cases  the  ion  of  a  metal  is  meant  where  the 
metal  is  stated.  We  need  to  come  to  agreement  on  a 
common  technique  to  handle  this  situation. 

Response:  Entries  are  listed  by  the  metal  name  or  specific 
salt,  when  appropriate,  and  the  entries  are  re¬ 
vised  to  reflect  this;  no  cations  are  listed.  The 
exception  are  those  anions  (i.e.,  chloride,  sul¬ 
fate,  etc.)  which  are  specifically  analyzed  in 
some  monitoring  programs.  As  with  the  metals,  the 
specific  salt  will  be  listed,  when  appropriate. 

21.  "Karl  Fischer  Reagent"  is  a  laboratory  chemical.  Does 
the  army  intend  to  list  all  laboratory  chemicals? 
Shouldn't  this  be  excluded? 

Response:  We  agree  that  laboratory  chemicals  should  be  ex¬ 
cluded  from  the  Index.  This  entry  and  all  other 
entries  related  to  laboratory  chemicals  have  been 


deleted 
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22.  Asbestos,  a  filter  aid  and  insulator,  is  not  included 
on  the  "hit  list."  According  to  the  data  sheet,  as¬ 
bestos  (listed  under  "amianthus"),  is  "not  considered 
to  be  a  contaminant."  In  remediation  of  the  RMA,  how¬ 
ever,  asbestos  might  require  inclusion  in  the  remedial 
action  plan. 


Response:  Although  Asbestos  was  included  in  the  1986  Index, 
it  has  been  removed  from  this  version  of  the 
Index.  It  is  a  physical  material,  not  an  environ¬ 
mental  contaminant.  Materials  of  this  type  are 
not  considered  significant  water  or  soil  contami¬ 
nants,  and  as  such,  it  and  all  similar  entries 
have  been  removed  from  this  version  of  the  Index. 


23.  Oleum  is  sulfur  trioxide  dissolved  in  concentrated  sul¬ 
furic  acid.  None  of  these  are  likely  to  be  "in  RMA  en¬ 
vironment"  as  indicated  in  the  matrix. 


Response:  We  concur,  and  the  entry  has  been  revised 
accordingly. 


24.  Toxicity  citations  are  based  on  secondary  or  tertiary 
sources  and  in  many  instances  the  work  effort  is  incom¬ 
plete.  Sax  or  the  Merck  Index  shouldn't  be  depended 
upon  as  the  source  of  toxicity  information.  At  the 
very  least  the  widely  available  Registry  of  Toxic  Ef¬ 
fects  of  Chemical  Substances,  which  can  be  obtained  in 
hard  copy,  microfiche,  or  on-line  with  a  computer 
modem,  is  the  first  choice.  Further,  in  the  Matrix 
summary  which  is  designed  to  help  readers  (and  by  im¬ 
plication  allow  them  to  ignore  the  rest  of  the  docu¬ 
ment)  the  toxicity  column  is  filled  in  on  a  hit-and- 
miss  basis  which  often  seems  prejudicial.  We  find  it 
more  than  interesting  that  many  of  the  Army's  surety 
compounds  don't  seem  to  have  any  available  toxicity 
information. 


Response:  Sax  was  used  as  the  primary  reference  to  avoid  the 
interpretation  of  specific  toxicology  data.  We 
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recognize  that  RTECS  is  widely  available;  however, 
the  selection  of  which  data  to  include  and  the  in> 
terpretation  of  the  types  of  data  is  subjective. 
The  types  of  data  required  by  each  user  would  be 
different;  their  interpretation  of  the  data  would 
also  be  varied.  In  addition,  the  matrix  has  been 
removed  from  this  version  to  avoid  the  inappropri¬ 
ate  use  of  the  matrix  to  avoid  reviewing  the  ac¬ 
tual  Index  entries. 


25.  The  "Assignment"  category  in  the  report  is  potentially 
very  misleading.  What  meaning  does  the  label 
"Assignment"  have?  An  xinstated  implication  is  that  the 
organization  to  which  the  compound  is  "Assigned"  also 
has  the  "blame"  assigned.  It  would  be  more  appropriate 
to  substitute  a  more  meaningful  term  such  as  "purchased 
by"  or  "produced  by." 


Response:  The  "Assignment"  heading  has  been  changed  in 
"Information  sources,"  and  indicates  which  party 
is  familiar  with  the  technical  data  on  a  specific 
compound . 


26.  When  the  Arsenic  heading  lists  the  presence  of  Arsenic 
in  Shell  fuel  oil  on  the  same  basis  as  the  Army's 
Lewisite,  the  bias  is  overwhelming!  Another  example 
either  of  inaccurate  work  or  of  bias  in  this  report  is 
the  listing  of  Portland  Cement  as  a  Shell-only  item. 


Response:  All  physical  materials  (such  as  Portland  Cement) 
have  been  deleted  from  this  version  of  the  Chemi¬ 
cal  Index.  We  concur  that  there  is  a  bias  stating 
that  both  the  Army  and  Shell  used  a  compound  but 
in  different  volvtmes.  A  review  of  all  of  the  data 
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in  the  entry  should  indicate  the  predominant  user. 
If  Shell  reconnends  a  more  efficient  way  to  dis¬ 
tinguish  the  varying  usage  quantities,  we  would 
review  and  evaluate  that  recommendation. 

27.  Some  of  the  chemicals  listed  in  the  Index  are  assigned 
to  the  Army.  However,  the  same  chemicals  assigned  to 
the  Army  were  not  included  in  earlier  interrogatory  re¬ 
sponses  .  Why? 

Response:  The  interrogatory  responses  were  prepared  in  1984 
while  the  Index  was  prepared  in  1986.  Additional 
information  became  available  after  1984  to  allow 
the  assignment  of  additional  compounds  to  the 
Army. 

28.  On  what  basis  has  Benzothiazole  been  assigned  to  Shell? 
We  can  find  no  basis  for  this;  hence,  it  may  be  an  Army 
compound . 

Response:  The  references  were  rechecked  and  assignment  to 
Shell  operations  was  confirmed  was  based  upon  the 
use  of  benzothiazole  in  pesticide  manufacturing. 
Since  the  Shell  assignment  was  based  on  inference, 
it  has  been  removed. 

29.  Chlorobenzene  should  be  assigned  to  the  Army. 

Response:  The  references  cited  were  reviewed  and  chloroben¬ 
zene  is  a  compound  used  by  the  Army  for  cooling 
for  thionyl  chloride  production. 
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30.  Dimethyl  methyl  phosphonate  (DMMP)  is  also  a  by-product 
from  various  Shell  manufacturing  processes. 

Response:  The  entry  for  DMMP  has  been  revised  accordingly. 

The  letter  with  the  Shell  comments  is  used  as  the 
reference.  However,  we  would  like  more  specific 
details  (i.e.,  which  processes  it  was  associated 
with,  estimated  quantities  generated,  and  disposal 
location) .  We  request  that  Shell  make  references 
available. 


31.  The  Army  may  have  been  associated  with  the  following 
compounds  which  the  Index  doesn't  attribute  to  the 
Army: 


Atrazine  (see  chemical  pesticide  inventory) 
Asbestos 

Bis-(carboxymethyl)  sulfone/sulfoxide 
Bis-2-chloroethylmercapto  ^ ethyl)  ether 
Bis  (diisopropylaminoethyl)  disulfide 
Bis  (diisopropylaminoethyl)  sulfide 
Borax/Boraxo  powdered  handsoap 
Carbon,  activated 
Chloroacetic  acid 

Dieldrin  (grasshopper  control/chemical 
pesticide  inventory) 
2-Oiisopropylaminoethyl  sulfonate 
Dimethyl  arsinic  acid 

Dimethyl  mercury  salts  (mercury  salts  and 
methyl  mercury) 

Dursban  (chemical  pesticide  Inventory) 
Endrin  (chemical  pesticide  inventory) 
Fluoroacetic  acid 
Methyl  arsonic  acid 
Methyl  mercury  salts 

Methyl  phosphonic  acid,  isopropyl  ester 

Portland  cement 

Rotenone 

2,4,5  T-Silvex 

Tetrachloroethylene 

2,2'-Thiodiglycolic  acid 


Response:  Fourteen  of  the  compounds  have  been  removed  from 


the  Index. 


asbestos. 


They  are  as  follows: 
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bis(carboxynethyl)  sulf one/ sulfoxide,  bis-2- 
chloroethylmercapto  (ethyl)  ether,  bis(di- 
isopropylaminoethyl)  disulfide/sulfide.  Borax/ 
Boraxo  powdered  handsoap,  activated  carbon, 
dimethyl  mercury  salts,  Dursban,  methyl  mercury 
salts,  Portland  cement,  Rotenone,  and  2,4,5  T- 
Silvex.  Of  the  remaining  compounds,  we  have  no 
docximentation  to  support  that  they  were  used  by 
the  Army.  Based  on  conversations  with  former  RMA 
personnel,  the  Army  did  use  pesticides;  however, 
no  documentation  regarding  the  types  and  quanti¬ 
ties  used  were  located.  If  Shell  would  provide 
documentation,  the  remaining  entries  would  be 
annotated  accordingly. 

32.  We  have  no  records  that  Shell  was  associated  with  the 
following  chemicals  (suggest  the  references  be 
checked) : 

Arsenic 

Arsenic  compounds 
Diazinon 

Trimethyl  arsine 

Response:  The  references  cited  for  the  above  compounds  have 
been  reviewed.  The  arsenic  compounds  entry  has 
been  removed  due  to  the  ambiguous  nature  of  the 
entry  and  the  existence  of  entries  for  specific 
arsenic  compounds.  Of  the  remaining  three  en¬ 
tries,  two  compounds  (diazinon  and  trimethyl  ar¬ 
sine)  have  been  removed  from  this  version  of  the 
Index  due  to  the  lack  of  RMA-specific  information. 
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Shell's  assignment  to  arsenic  was  due  to  the 
detection  of  arsenic  in  a  fuel  analysis,  and  has 
been  removed  from  this  version  of  the  Index. 


33.  Shell  may  have  been  associated  with  the  following 
(suggest  additional  research  to  confirm) : 

4-Chloro-3-nitrophenyl  methyl  sulfone 

Dot/therm  A 

Epon  828 

Epon  1001 

Ethylene  glycol 

Fuel  oil  #6 

Gasoline 

Hydroxybicyclo  (2.2.1)  hepta-2,  5-diene 
7 -Hydroxynorbornadiene 
o-methyl  methyl  thiophosphonate 
o-methyl  methyl  thiophosphonic  acid 
Nitric  acid/ sulfuric  acid  (mixed) 

Paint  thinner 
Sodium  bicarbonate 
Sodium  hypochlorite 
Titanium 


Response:  Of  the  16  compounds  listed  above,  11  have  been  re¬ 
moved  from  this  version  of  the  Index.  Of  the  re¬ 
maining  five  (Fuel  oil  #6,  nitric  acid/ sulfuric 
acid,  paint  thinner,  sodium  bicarbonate,  and 
sodium  hypochlorite) ,  we  would  like  to  review 
Shell's  reference  for  specific  details  regarding 
their  usage.  Until  then,  the  reference  for  Shell 
association  is  given  by  the  letter  from  Shell  with 
comments  to  the  Index  dated  July  22,  1986  to  Mr. 
Donald  L.  Campbell,  Office  of  the  Program  Manager 
-  Rocky  Mountain  Arsenal  Contamination  Cleanup. 
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34.  When  a  compound  is  described  as  "persistent,"  what  spe¬ 
cial  attribute  describes  the  threshold  which  must  be 
exceeded?  Under  what  conditions  was  the  persistence 
determined? 

Response:  The  persistence  assessment  was  based  on  biological 
activity  in  soil  and  water.  This  was  the  major 
focus;  however,  volatility  was  also  considered. 
The  rating  of  the  persistence  data  was  based  on 
the  application  of  the  substance  to  active  growing 
season  or  the  hydrolysis  half  life:  Low  for  cur¬ 
rent  crop  (<60  days) ;  Moderate  for  residual  appli¬ 
cation  (60  to  365  days)  ;  and  High  for  possible 
carry-over  to  the  next  year's  crops.  However,  the 
matrix  has  been  removed  from  th.s  version  of  the 
Index.  Documented  persistence  data  is  included  in 
the  actual  compound  entries,  when  available. 


35.  The  persistence  data  provided  in  the  detail  section  is 
questionable.  For  example,  the  Index  states  the  half 
life  of  naphthalene  is  less  than  one  month  and  of  low 
persistence.  However,  a  CERCLA  reference  (40  CFR  Part 
300,  7/2/85,  Appendix  A)  states  this  compound  is 

"somewhat  persistent." 


Response:  As  discussed  in  the  response  to  comment  (34),  the 
persistence  was  based  on  the  application  of  the 
substance  to  an  active  growing  season  or  the  hy¬ 
drolysis  half  life.  A  complete  discussion  of  the 
criteria  used  for  this  determination  is  provided 
in  the  Introduction  to  this  current  version  of  the 


Chemical  Index. 
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36.  When  a  compound  is  Indicated  as  being  toxic,  what  spe¬ 
cial  attribute  describes  the  threshold  which  must  be 
exceeded?  Under  what  conditions  was  the  toxicity 
detennined? 


Response:  The  toxicity  determinations  and  ratings  were  taken 
directly  from  the  sources  referenced  (specifically 
Sax  and  Merck) .  There  was  no  interpretation  of 
any  actual  toxicity  data. 


37.  On  page  4  of  the  Introduction,  the  ranges  selected  for 
"volume**  of  production  and  disposal  appear  arbitrary. 
What  is  the  basis  for  the  various  cut-points?  Are 
these  annual  figures  or  total  figures?  What  data  base 
was  used  to  determine  production  and  waste  disposal 
volumes  of  Army  compounds?  Why  didn*t  the  Army  provide 
this  information  in  their  interrogatory  answers  to 
Shell? 


Response:  The  methodology  was  such  that  for  each  category 
(production  or  disposal)  the  available  cumulative 
data  regarding  the  quantities  were  sorted  in  in¬ 
creasing  order  and  then  divided  into  three  group¬ 
ings  with  the  same  number  of  compounds  in  each 
group.  This  methodology  was  used  for  the  matrix 
notations;  the  matrix  has  been  removed  in  this 
current  version  of  the  Chemical  Index.  All  values 
were  taken  from  the  references  cited;  some  refer¬ 
ences  were  only  available  after  interrogatory  re¬ 
sponses  were  prepared. 


38.  The  asterisk  at  the  bottom  of  the  "Comprehensive  RMA 
Chemical  List,"  August  8,  1985  only  applies  to  wheat 
rust.  Other  compounds  also  have  an  asterisk;  what  is 
it  supposed  to  signify? 
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Response:  The  asterisk  notation  was  ambiguous  (generally  in¬ 
dicated  trade  names)  and  has  been  removed  from 
this  version  of  the  Chemical  Index. 

39.  A  table  of  contents  would  be  helpful. 

Response:  We  concur;  a  generalized  table  of  contents  is  pro¬ 
vided  in  this  current  version  of  the  Chemical 
Index. 
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COLORADO  DEPARTMENT  OF  HEALTH  COMMENTS  TO  THE  APRIL  1986  RMA 
CHEMICAL  INDEX  WITH  RESPONSES 


1.  Why  is  the  list  of  analytic  parameters  for  the  soils 
investigations  characterized  as  a  '*Hit  List"  or  the 
parameters  in  the  ground  (and  surface)  water  monitoring 
program  as  the  "Potential  for  Migration"  list?  Many 
other  compounds  have  the  "potential  for  migration"  than 
those  currently  being  analyzed  in  the  water  monitoring 
program.  Other  transport  mechanisms  exist  (such  as 
windblown  deposits,  biota  and  human  activity,  etc.) 
that  will  cause  the  migration  of  chemical  contaminants. 
The  lists  of  analytic  parameters  were  prepared  incorpo¬ 
rating  laboratory  capabilities,  economics  and  other 
factors  besides  the  potential  for  their  presence  in 
soil  (hits)  or  the  ability  to  migrate  in  groundwater. 
We  recommend  that  the  titles  of  these  lists  in  this 
reference  do  not  overstate  what  they  represent. 


Response:  Both  of  these  listings  of  analytical  parameters 
have  been  removed  and  replaced  by  the  target  ana¬ 
lyte  list  for  the  soil  and  ground-water  monitoring 
investigations . 


2.  The  criteria  listed  on  Pg.  3  for  inclusion  of  a  spe¬ 
cific  compound  in  the  reference  should  also  be  if  the 
chemical  is  identified  in  the  "unJcnown  chemical"  ID 
program  in  the  remedial  investigations  of  soils, 
sources,  or  water  at  RMA. 


Response:  The  results  of  the  "unknown  chemical"  identifica¬ 
tions  from  the  soil  investigation  have  been  re¬ 
viewed.  All  pertinent  information  to  the  ARAR  de¬ 
termination  has  been  included  in  this  current 
version  of  the  RMA  Chemical  Index. 


3.  How  were  the  specific  levels  selected  in  the  interpre¬ 
tation  of  low,  moderate,  or  high  production  and  dis¬ 
posal  volumes  of  chemicals  at  RMA.  Were  they  based  on 
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some  percentage  of  the  total  volume  of  materials  gener> 
ated  or  disposed?  Does  the  value  reflect  an  estimate 
of  the  weight  of  materials  contaminated  by  a  specific 
chemical  (such  as  Mustard  plant  facilities)  or  is  it 
solely  an  approximation  of  the  quantity  of  a  chemical 
that  cannot  be  accounted  for  (product  loss  reports)  in 
the  records?  Why  is  the  level  for  "moderate”  disposal 
volume  almost  twice  the  quantity  of  a  "moderate"  pro¬ 
duction  volume?  More  discussion  is  needed  to  support 
the  criteria  proposed  that  the  disposal  of  700,000  lbs. 
of  any  chemical  regardless  of  toxicity  or  persistence, 
was  a  "moderate"  disposal  volume  at  RMA. 


Response:  The  methodology  was  such  that  for  each  category 
(production  or  disposal)  the  available  data  were 
sorted  in  increasing  order  and  then  divided  into 
three  groupings  having  an  equal  number  of  ele¬ 
ments.  Toxicity  or  environmental  fate  data  were 
not  considered  in  the  categorization.  Also,  cumu¬ 
lative  totals  were  used.  However,  these  classifi¬ 
cations  have  been  removed  from  this  version  and 
actual  volumes  are  presented. 


4.  An  explanation  is  needed  in  the  reference  to  define  the 
environmental  persistence  assessment.  Is  this  based  on 
a  chemical  contaminant's  persistence  in  biologically 
active  soils,  in  the  air,  in  groundwater  systems,  or 
surface  water  systems?  Or  does  this  value  represent  an 
attempt  to  integrate  a  chemical  compound's  persistence 
under  all  conditions? 


Response:  The  persistence  assessment  was  based  on  biological 
activity  in  soil  and  water.  This  was  the  major 
focus,  with  volatility  also  being  considered.  The 
rating  of  the  persistence  data  was  based  on 
application  of  the  substance  to  active  growing 
seasons  and/or  the  hydrolysis  half  life:  low  for 


Page  3  of  5 


current  crop  (<60  days) ;  moderate  for  residual  ap¬ 
plication  (60  to  365  days);  and  high  for  possible 
carry-over  to  the  next  year's  crops.  However,  the 
matrix  has  been  removed  from  this  version  of  the 
Index.  Documented  persistence  data  is  included  in 
the  actual  compound  entries,  when  available. 


There  are  many  inconsistencies,  blanks,  and  unclear 
representations  made  in  the  Chemical  Matrix  Table. 
Overall,  we  do  not  concur  with  a  substantial  amount  of 
the  information  and  interpretations  made  in  the  Chemi¬ 
cal  Matrix  Table  and  we  would  recommend  that  it  be  re¬ 
moved  from  the  Index  or  modified  extensively.  Some  of 
the  specific  problems  are  identified  in  the  previous 
comments  and  other  problems  are  discussed  below: 

A)  The  Chemical  Matrix  Table  has  a  category  titled 
"IN  RMA  ENVIRONMENT"  and  the  explanation  is  that 
if  the  chemical  is  found  in  RMA  environment  above 
an  ambient  concentration,  the  box  would  receive  an 
X.  There  is  no  time  reference,  so  it  implies  that 
a  chemical  either  was  or  could  be  found  at  RMA  at 
any  time,  in  any  sample,  and  for  any  reason  such 
as  a  spill  or  intentional  disposal.  Given  this 
broad  interpretation,  every  one  of  the  666  chemi¬ 
cals  either  was  or  could  be  "found  in  the  RMA 
environment. " 

Many  chemicals  that  have  been  analytically  identi¬ 
fied  in  the  media  at  RMA  are  not  indicated  in  the 
column  as  being  "found."  We  recommend  that  this 
column  be  eliminated  from  the  matrix  since  it  does 
not  provide  useful  information  and  it  is  fre¬ 
quently  inaccurate. 

B)  There  should  be  two  columns  for  volume,  one  repre¬ 
senting  disposal  and  one  representing  production 
QX.  presence  of  a  chemical  at  RMA.  Again,  there  is 
no  time  reference  employed  so  we  must  assume  that 
the  production  volumes  signify  that  during  the  44 
years  of  operation  at  RMA,  the  total  cumulative 
quantity  of  the  chemical  handled  or  generated  does 
not  exceed  the  criteria. 

C)  The  production  volume  information  doesn't  appear 
in  the  table  for  many  compounds.  The  disposal 
volumes  for  many  compounds  are  not  consistent  with 
information  presented  in  the  Index.  For  example. 
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in  the  first  five  chemicals  on  the  list,  two  show 
"Low"  disposal  volumes,  acetaldehyde  and  acetal- 
doxime.  The  index  on  the  next  section  shows  3.6 
million  lbs.  of  acetaldehyde  and  2.4  million  lbs. 
of  acetaldoxime  were  disposed  in  Basin  F.  Since 
both  quantities  are  obviously  in  excess  of  the 
720,000  lb.  limit  for  high  volume  disposal,  the 
table  should  have  them  represented  as  "H”  or  high 
volume  disposed.  In  addition,  a  very  high  (VH) 
disposal  category  would  also  need  to  be  used  for 
compounds  such  as  acetic  acid  where  an  estimated 
22  million  lbs.  were  disposed. 

D)  Another  category  that  requires  further  explanation 
is  the  "Assignment”  category.  For  instance,  ace¬ 
tone  and  methylene  chloride  are  shown  as  being  at¬ 
tributable  only  to  Shell.  These  are  such  common 
industrial  solvents  that  it  seems  unlikely  that  no 
information  exists  that  would  indicate  the  Army 
used  and  disposed  of  acetone  or  methylene  chloride 
over  the  past  40  years. 


Response:  We  concur  that  there  are  unclear  representations 
in  the  chemical  matrix.  It  is  not  effective  to 
condense  the  data  contained  in  the  main  body  of 
the  Index  into  a  matrix.  Hence,  the  chemical  ma¬ 
trix  has  been  removed  from  this  version. 


6.  The  Chemical  Index  is  a  necessary  single  reference  that 
will  consolidate  the  pertinent  physical  and  historical 
information  on  the  specific  chemicals  used  and  disposed 
at  the  Arsenal  by  the  Army  and  its  lessees.  The  format 
is  acceptable  but  there  should  be  much  more  detail  on 
physical  and  chemical  properties  of  each  substance  and 
specific  toxicologic  information  should  be  included 
when  available.  Again,  there  are  inaccurate  statements 
and  inconsistencies  between  the  Index  and  the  previous 
matrix  table.  More  discussion  on  the  "assignments”  is 
needed  and  justification  or  referencing  for  the  infor¬ 
mation  concerning  production/use/disposal  and  reported 
quantities  is  needed.  The  Index  as  presented  is  a  good 
beginning  but  significantly  more  detail  should  be  in¬ 
cluded  to  finalize  the  documents.  Due  to  the  length 
and  volume  of  information  present  in  the  Index,  we  rec¬ 
ommend  the  document  remain  as  a  draft  and  that  it  be 
updated  and  revised  as  more  information  concerning  the 
arsenal  contaminants  is  generated  by  the  ongoing  CERCLA 
studies  and  litigation  activities. 


Page  5  of  5 


Response:  With  the  completion  of  Phase  I  of  the  remedial  in¬ 
vestigation,  the  RMA  Chemical  Index  is  considered 
a  final  docximent'.  As  stated  previously,  the  Index 
is  not  intended  to  be  an  all-inclusive  document 
and  should  not  be  regarded  as  such.  Rather,  the 
intent  is  for  the  Index  to  serve  as  a  support 
document,  particularly  for  the  ARAR  determination. 


APPENDIX  C 

Evaluation  of  Nontarget  Compounds  Detected 
in  RMA  Soil  and  Ground-Water  Samples 


Evaluation  of  Montarget  Compounds  Detected 
In  RMA  Soil  and  Ground-water  Samples 

C.l  Historical  Approach  to  HMA  Nontarget  Compounds 

Evaluation 

Under  the  Phase  I  Remedial  Investigation  (RI)  program, 
nontarget  compounds  (nontargets)  had  been  reviewed  on  a 
site-by-site  basis  to  determine  whether  additional  compounds 
warrant  investigation  in  the  Phase  II  site  investigation 
program.  The  nontarcets  were  tentatively  identified  from 
the  analysis  of  RI  soil  samples  using  gas  chromato¬ 
graphic/mass  spectrometric  (GC/MS)  techniques. 

GC/MS  techniques  produce  a  gas  chromatogram  and  a  mass 
spectrum  for  each  separated  compound  of  sufficient  concen¬ 
tration.  The  spectra  obtained  from  the  samples  were  com¬ 
pared  with  those  stored  in  the  computer  library  and  the 
three  with  the  best  match  were  recorded.  This  method  was 
applied  to  all  compounds,  and  GC  peaks  with  an  area  response 
greater  than  10  percent  of  the  internal  standard's  response 
were  identified.  The  spectral  identifications  were  further 
reviewed  by  the  analyst  to  produce  a  final  identification 
based  on  analytical  experience  and  "best  fit"  of  the  data. 
In  cases  where  spectral  information  was  less  complete,  a 
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structural  skeleton  and  general  compound  class  were  reported 
in  generic  fashion.  For  example,  identifications  such  as  "C? 
alkane"  or  "C12  alcohol"  have  been  provided  for  these  situa¬ 
tions. 

During  the  course  of  the  laboratory  analyses,  labora¬ 
tory  personnel  alerted  RI  Project  Managers  whenever  samples 
were  high  in  oil  or  similar  substancer  that  might  interfere 
with  the  chemical  analyses.  Managers  were  also  alerted  when 

sample  dilution  affected  the  lover  reportable  concentrations 

I 

of  the  analytes.  v  ■ 

. 

/ 

The  identified  nontarget  compounds  were  labeled  using 
their  relative  retention  times  as  referenced  to  the  internal 
standard.  Nontarget  compounds  detected  in  the  volatile 
analyses  were  labeled  by  multiplying  the  relative  retention 
time  by  100.  For  example,  a  volatile  compound  with  a  rela¬ 
tive  retention  time  of  1.33  would  have  been  labeled  as 
"UNK133."  Semivolatile  compounds  were  labeled  using  the 
same  convention  and  then  adding  500  to  create  the  label 
(i.e.,  a  semivolatile  retention  time  of  1.05  would  result  in 
a  label  of  "UNK605") .  JThe  results  of  these  identification 
procedures  were  summarized  and  included  in  each  site  report; 
they  are  labeled  as  "Tentative  Identification  of  Nontarget 
Compounds  in  Site  XX-YY."  This  information  was  developed 
for  each  borehole.  These  "UNKXXX"  values  were  used  for  all 
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chemical  name  designations 

All  analytical  measurements  are  subject  to  error  from 
interference.  Therefore/  guidelines  were  established  for 
those  instances  when  nontarget  compounds  occurred  in  the 
as  well  as  in  the  individual  samples.  Field 
samples  with  concentrations  of  nontarget  compounds  less  than 
or  equal  to  two  times  the  corresponding  values  in  the  method 
blank  were  not  reported.  For  these  samples,  the  basic  in¬ 
formation  of  the  sample  was  entered  into  the  nontarget  sum¬ 
mary  table  in  the  site  report  and  "none  detected"  was  added 
to  the  comments  column.  For  those  field  samples  with  con¬ 
centrations  of  nontarget  compounds  greater  than  two  times 
the  method  blank,  the  concentration  reported  was  the  value 
measured  for  the  field  sample  less  the  value  for  the  method 
blank. 

Wiere  nontarget  compounds  were  above  the  blank  cri¬ 
teria,  but  were  suspected  of  being  attributable  to  labora¬ 
tory  Interference,  an  annotation  indicating  that  the  com¬ 
pound  was  a  "suspected  laboratory  contaminant"  was  made  in 
the  comments  column  of  the  table  listing  the  nontarget  com¬ 
pounds.  A  comment  of  "possible  column  bleed"  indicated  that 
a  compound  detection  was  likely  the  result  of  colximn  bleed¬ 
ing  of  silicon  compounds. 


tentatively  Identified  compoxuids] 


were  made  when  possible. 


As  a  result  of  the  special  explanations  for  the  pres¬ 
ence  of  certain  chemicals,  additional  conments  were  required 
to  explain  why  a  compound  was  not  recommended  for  study  dur¬ 
ing  Phase  II.  One  or  several  of  the  following  comments  may 
have  been  used  to  describe  a  nontarget  detection: 

o  No  positive  Identification, 

o  Surfactant . 

o  Plasticizer  (note:  all  phthalate  and  adipates  will 
have  this  comment) . 

o  Derived  from  natural  products. 

o  Suspected  laboratory  contaminant. 

o  Low  concentration. 

o  Low  frequency  of  occurrence.  ^ 

o  Ubiquitous. 

o  Relatively  low  toxicity. 

o  Possible  colximn  bleed. 

o  None  detected. 

The  nontargets  tentatively  Identified  at  each  site  In 
the  RI  program  were  reviewed  using  the  procedure  described 
above.  The  Phase  II  Investigation  requirements  (samples 
collected  and  the  parameters  for  analysis)  were  determined 
from  these  Phase  I  data  and  from  the  site  history. 
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C.2  Current  Approach  to  RMA  Nontarget  Compound  Evaluation 

The  predominant  difference  between  nontarget  review  of 
Phase  I  of  the  RI  and  this  current  review  process  is  that 
this  procedure  evaluates  the  tentatively  Identified  nontar** 
get  compounds  on  a  RMA*>wide  basis.  The  objective  of  this 
nontarget  contaminant  evaluation  is  to  determine  whether 
there  are  specific  chemicals  detected  in  the  RI  surveys 
(both  soil  and  ground-water)  which  should  be  considered  for 
potential  Inclusion  in  the  list  of  target  chemicals  for  the 
contamination  and  endangerment  assessment  prograuBS  at  RMA. 

Nontarget  chemicals  were  identified  from  analytical  re¬ 
sults  (using  GC/MS  techniques)  of  RMA  soils  (Ebasco,  ESE) 
and  ground-water  data  (ESE) .  The  approach  used  in  evaluat¬ 
ing  which  chemicals  would  be  considered  for  potential  inclu¬ 
sion  on  the  target  list  is  presented  in  a  flowchart  in  Fig¬ 
ure  1  and  consists  of  the  following  six  steps: 

1.  The  raw  data  base  was  reviewed,  edited  and  corrected 
for  entry  errors  and  inconsistencies  in  format. 

2.  The  data  were  sorted  and  presented  in  decreasing  order 
according  to  freq[uency  of  occurrence  (number  of  hits) . 
Ranges  were  assigned  to  both  concentration  (greater  than  100 
micrograms  per  gram  [ug/g],  100  to  50,  50  to  10,  10  to  5,  5 


Initial  Site-Specific 
Screen  (CARs) 


Assign  Origin 


Detection  Limit 
Screen 
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Occurrence  Screen 
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for  Toxicity  Screen 


Toxicity  Screen 


Low  Toxicity 


,  .  High  Toxicity  and/or 

Moderate  Toxicity  Evidence  of  Carcinogenicity 


Omit  from 

Further  Consideration 


Final  Candidate  List 
for  Target  Consideration 


Exposure  Assessment 


FIGURE  1 .  FLOWCHART  DEPICTING  THE  NONTARGET  EVALUATION  PROCESS 


to  1,  and  lass  than  1  for  concentrations )  and  frequency 
(greater  than  50,  50  to  10,  10  to  3,  3  to  1  for  frequency). 


3.  The  sorted  data  were  reviewed,  and  the  likely  origin  of 
the  chemical  was  designated:  N,  for  naturally  occurring 
compounds;  F,  for  fuel  components;  AR,  for  RMA-related  chem¬ 
icals;  UB  for  ubiquitous  anthropogenic  compounds;  and  L,  for 
laboratory  contaminants.  The  rationale  for  grouping  the 
nontargets  according  to  the  above  designations  is  summarized 
below. 

Naturally  Occurring  Compounds  -  Long-chain  fatty  acids, 
fatty  acid  methyl  or  ethyl  esters  and  long-chain  al¬ 
cohols  are  all  considered  to  be  natural  products.  The 
compounds  may  also  represent  oxidation  products  or 
biodegradation  products  of  the  original  compound. 

Fuel  Components  -  These  consist  primarily  of  polynu¬ 
clear  aromatic  hydrocarbons  (PAHs) .  The  simple  ones 
are  made  of  fused  benzene  rings,  such  as  anthracene, 
pyrene,  and  naphthalene;  they  are  components  of  fuel 
oil,  bituminous  material,  and  some  types  of  natural  or¬ 
ganic  matter.  These  materials  are  also  products  of 
combustion.  Because  combustion  was  used  to  dispose  of 
materials  on  the  site  and  because  it  is  likely  that  the 
PAHs  come  from  either  fuel  or  combustion  sources,  these 
compounds  are  considered  to  be  related  to  RMA  activity; 


however,  they  are  also  considered  separately  from  other 
RMA-related  compounds.  Mors  complicated  polycyclic 
compounds,  which  are  noted  as  having  seven,  eight,  or 
nine  carbons  in  the  ring  or  rings  with  nitrogen,  oxy¬ 
gen,  or  sulfur,  are  also  likely  to  be  compounds  coming 
from  petroleum  or  bituminous  products,  as  are  the  long- 
chained  paraffinic  hydrocarbons. 

RMA-Related  Chemicals  -  There  are  four  major  groups  of 
chemicals  that  are  considered  to  be  related  to  RMA  ac¬ 
tivities.  These  are  brominated  organics,  chlorinated 
organics,  organophosphorous  compounds,  and  organosulfur 
compounds.  The  chlorinated  organics,  whether  aliphatic 
or  aromatic,  are  anthropogenic  since  there  are  essen¬ 
tially  no  natural  chlorinated  products.  For  the  pur¬ 
pose  of  these  screening  evaluations,  it  is  assumed  that 
all  the  chlorinated  organics  are  associated  with  his¬ 
torical  RMA-actlvlties  even  though  some  of  these  may  be 
the  result  of  anthropogenic  background  contributions. 
The  norbomadlene  structure  is  associated  with  Shell- 
manufactured  pesticides. 


Ubiquitous  Anthropogenic  Compounds  -  This  grouping  pri¬ 
marily  consists  of  phthalate  esters.  They  are  detected 
in  the  soil  and  water  of  developed  areas  since  they  are 
produced  in  great  quantities  (estimated  at  over  1 
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billion  pounds  annually)  and  are  incorporated  Into  vir¬ 
tually  every  consxuner  product  category  (Menzer^  1986) . 
Even  though  phthalate  esters  have  been  detected  in  many 
RMA  soil  and  ground-water  samples,  they  are  not  in¬ 
cluded  as  potential  target  analytes  due  to  their  common 
occurrence  in  the  environment  of  all  developed  areas. 

Laboratory  Contaminants  -  Compounds  which  were  identi¬ 
fied  by  the  laboratories  as  possible  analytical  inter¬ 
ferences  were  grouped  separately. 

4.  The  chemicals  resulting  from  the  screening  in  Steps  1 
through  3  were  then  reviewed  to  determine  which  should  be 
subjected  to  a  screen  of  available  toxicological  in¬ 
formation.  Four  screening  criteria  addressing  the  compound 
designation,  identification  as  a  specific  compound,  concen¬ 
tration,  and  frequency  of  detection  were  used  to  make  these 
determinations.  Criteria  are  presented  below  for  soil  and 
ground  water. 

Soils  -  The  screening  criteria  considered  are  as  fol¬ 
lows:  (a)  Only  compounds  designated  as  RKA-related  or 
as  fuel  components  were  examined,  (b)  Only  completely 
identified  compounds  (specific  compounds)  were  used. 
For  example,  if  only  a  generic  identification  was  pro¬ 
vided  (due  to  inadecpiate  spectral  matching)  the  com¬ 
pound  was  eliminated  from  further  consideration,  (c) 
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Only  compounds  at  concentrations  greater  than  the  re¬ 
porting  limit  were  considered  further.  Nontargets  de¬ 
tected  at  concentrations  close  to  the  reporting  limit 
(where  there  is  a  low  signal-to-noise  ratio,  or  low 
resolution) ,  yield  mass  spectra  that  are  not  definitive 
enough  to  justify  further  consideration  of  the  com¬ 
pound.  (d)  Nontargets  occurring  in  greater  than  5  per¬ 
cent  of  the  analyzed  samples  were  identified.  For  some 
chemicals,  data  on  the  total  number  of  samples  analyzed 
in  soil  were  not  available,  so  a  frequency  could  not  be 
computed.  For  those  chemicals,  an  occurrence  of 
greater  than  three  "hits"  (detections  above  the  report¬ 
ing  limit)  was  used  as  the  cut-off  point. 

Ground-water  -  For  ground-water  constituents,  the  soil 
nontargets  evaluation  criteria  (a) ,  (b) ,  and  (d)  were 
also  used  for  the  ground-water  nontargets.  All  com¬ 
pounds  with  concentrations  measured  within  the  range  of 
the  target  chemical  detection  limits  (approximately  5 
to  15  parts  per  billion  [ppb]  for  water-soluble  targets 
and  0.05  to  0.10  ppb  for  hydrophobic  targets)  were 
noted  for  potential  inclusion  on  the  target  list  and 
only  if  the  frequency  criteria  were  also  satisfied. 

The  list  of  chemicals  which  resulted  from  this  screen¬ 
ing  process  is  presented  in  Table  C-1. 


10- 


5.  A  vvimw  of  th«  readily  available  toxicological  infor¬ 
mation  was  conducted  for  each  chemical  satisfying  Steps  1  to 
4  to  determine  potential  toxicity  and  carcinogenicity. 
Chemical-specific  toxicity  data  were  compiled  for  each  chem¬ 
ical  from  the  National  Institute  for  Occupational  Safety  and 
Health  (NIOSH)  Registry  of  Toxic  Effects  of  Chemical  Sub¬ 
stances  (RTECs  1983-1984).  The  chemicals'  potentials  for 
carcinogenicity  were  also  determined  from  RTECs,  where 
available.  The  carcinogenicity  assignments  reported  in 
RTECs  are  based  on  reviews  of  the  literature,  as  summarized 
by  the  International  Agency  for  Research  on  Cancer  (lARC) , 
and  on  carcinogenicity  studies  conducted  by  the  National 
Cancer  Institute  (NCI)  and  the  National  Toxicology  Program, 
both  divisions  of  the  U.S.  Department  of  Health  and  Human 
Services. 

Chemicals  were  assigned  both  a  carcinogenicity  and  a 
toxicity  score  based  on  the  data  availzdsle  from  the  sources 
discussed  above.  Carcinogenicity  scores  were  determined  by 
ranking  a  chemical  according  to  the  strength  of  the  evidence 
for  carcinogenicity  as  given  in  the  following  designations: 

Strength  of  Evidence 

3  Definitive  evidence  -  human 


2 


Sufficient  evidence  -  animal 
Limited  evidence  -  human 
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1  Limited  evidence  -  animal 

Inadequate  evidence  -  hiiman 
Inadequate  evidence  -  animal 
No  Information  on  carcinogenicity 


A  score  of  1  was  also  used  as  a  default  value  for  those 
chemicals  where  information  on  the  potential  for  carcino¬ 
genicity  was  not  available.  No  attempt  was  made  to  assign 
scores  on  the  basis  of  structural  similarity  to  other  desig¬ 
nated  carcinogens. 

Toxicity  categories  were  assigned  to  each  chemical 
based  on  acute  oral,  dermal,  and  inhalation  toxicity  infor¬ 
mation  for  experimental  animals  and/or  acute  toxicity  data 
for  humans,  as  available.  In  all  cases,  where  data  were 
available  for  more  than  one  exposure  route,  those  data  which 
yielded  the  most  conservative  toxicity  score  were  used.  The 
criteria  for  determining  the  designations  from  acute  toxic¬ 
ity  data  are  presented  below. 


Toxicity  Oral  LO 
-Sfiora (mq/ka^ 


Dermal  LO  Inhalation  LC,g 
-LjnqZkcQ _  _ LBpm) _ 


4 

3 

2 

1 


<  50 

50  -  500 
500  -  5,000 
>  5,000 


<  200  <  0.05 

200  -  2,000  0.05  -  0.5 

2,000  -  5,000  0.5  -  5 

>  5,000  >  5 


The  basis  for  the  acute  criteria  can  be  found  in  49 
Federal  Register,  Part  188,  37981-37982,  Wednesday,  Septem¬ 
ber  26,  1984,  "Acute  Hazard  Precautionary  Statements"  as 

proposed  under  the  Federal  Insecticide,  Fungicide  and 
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Rodent  iclde  Act  (FIFRA) .  Toxicity  scores  3  and  4  represent 
more  highly  acutely  toxic  chemicals,  while  scores  1  and  2 
represent  chemicals  of  moderate  or  low  toxicity.  The  toxic¬ 
ity  categories  set  forth  under  FIFRA  are  consistent  with  the 
toxic  categories  specified  in  other  federal  statutes,  in¬ 
cluding  the  Federal  Hazardous  Substances  Act  and  the  OSHA 
Hazard  Communication  standard.  As  a  matter  of  perspective, 
under  FIFRA,  a  chemical  with  toxicity  scores  of  3  or  4 
should  not  be  available  to  the  general  public  for  domestic 
use. 


No  attempt  was  made  to  assign  toxicity  scores  based  on 
structural  similarity  to  other  designated  chemicals. 
Rather,  if  no  toxicity  information  was  available  for  a  chem¬ 
ical,  then  the  compound  was  not  considered  further  unless 
data  on  carcinogenicity  Indicated  otherwise. 


Toxicity  and  carcinogenicity  data  were  not  availed>le 
for  a  large  proportion  of  the  chemicals  listed  in  Tetble  C-1. 
Chemicals  for  which  both  a  toxic  and  carcinogenic  score  were 
designated  are  listed  in  Table  C-2. 


6.  Chemicals  identified  from  Step  5  as  having  a  low  desig¬ 
nated  toxicity  (l.e.,  toxicity  category  of  1)  and  inadequate 
or  un]cnown  evidence  of  carcinogenicity  (i.e.,  carcinogenic 
ranking  of  1)  were  not  considered  further.  The  candidate 
list  of  nontargets  for  potential  Inclusion  as  an  Endanger- 


la¬ 


ment  Assessment  (EA)  target  analyte  that  resulted  from  this 
screening  procedure  represents  chemicals  of  moderate  and 
high  toxicity  and/or  those  with  sufficient  evidence  of  car> 
cinogenic  activity  in  animals  or  humans. 

The  nontargets  listed  in  Table  C-3  constitute  those 
chemicals  which  were  selected  for  potential  further 
consideration  in  the  EA.  The  decision  regarding  their  in> 
elusion  in  the  target  list  for  a  future  detailed  evaluation 
will  depend  on  the  following  criteria: 

a)  They  are  the  dominant  contaminant  at  a  given 
source  or  source  area,  i.e.,  their  frequency  of 
occurrence  and  concentration  are  similar  to  or 
higher  than  the  values  determined  for  the  target 
constituents . 

b)  They  occur  with  target  contaminants  at  a  given 
source  or  source  area. 

c)  Enough  information  is  available  to  determine  if  a 
chemical  may  pose  a  hazard  at  a  given  source  or 
source  area. 

The  above  criteria  will  be  considered  as  part  of  the 
source-bysource  exposure  assessment.  At  that  time,  a  de¬ 
termination  will  be  made  regarding  the  designation  of  a  non- 
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target  contaminant  as  a  significant  contaminant  for  that 
source  or  source  area.  This  determination  will  be  consis¬ 
tent  with  the  evaluation  procedures  for  the  development  of 
action  levels  and  response  objectives  for  the  target  contam¬ 
inants  to  be  performed  under  the  Integrated  Endangerment  As¬ 
sessment  (lEA) . 
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Table  C-1  Soil  and  Ground-Water  Nontarget  Compounds  for 
Which  Toxicology  Data  Were  Reviewed 

Soil  Nontaraets  Compounds 
Acenaphthylene 
Anthracene 
1, 1' -Biphenyl 

>^bi8 (2-Methylpropyl) ester-2-butenedloic  acid 
Bromocyclohexane 
2 -But oxyethanol 
Butyl -p-toluene  sulphonate 
Chlordene 
Chlorocyclohexane 
2 -Chi or ocy cl ohexanone 

1- Chloro- (4-methylsulfonyl) benzene 

2- Cyclohexen-l-ol 
2-Cyclohcxen-l-one 

1. 3- Cyclooctadiene 
1,3,5, 7-Cyclooctatetraene 

1 . 3- Cyclopentadiene 
Oecahydro-2 -methyl  naphthalene 

1 . 2- Oichloro-3 , 4  bis (dichloromethylene) cyclobutane 
Diehl orodifluoromethane 

1 . 3 - Dichloro-2 -propane 

»  o , o-Diethyl-o-methyl  phosphorothioate 
Dimethyl  phenanthrene 
Dioctyl  adipate 
Dimethylnaphthalene 
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Table  C-1  Soil  and  Ground-Water  Nontarget  Compounds  for 
Which  Toxicology  Data  Were  Reviewed 

Soil  Nontaroets  Compounds 

<Dimethyltetrahydromenthano  indene 
'i/2, 2 Ml, 2 -Ethane  diyl-bis) oxybis  ethanol 
Ethyl  cyclohexane 
-^thylmethyl  azulene 
Fluoranthene 
9-H-Fluorene 

Fumamic  acid,  di isobutyl  ester 
Hexachlorobenzene 

1 , 1 , 2 , 3 , 4 , 4-Hexachloro-l , 3 -butadiene* 

Hexachl oroethane 

1 , 2 , 3 , 4 , 7 , 7-Hexachlorobicyclo (2,2, 1) hepta-2 , 5-diene 
* Hexachlorobicycloheptene 
Hexandiocic  acid, mono ( 2 -ethylhexyl)  ester 
Hexane 

4 -Hydr oxy-4 -methyl -2 -pentanone * 
2-Hydroxy-l-phenyl-ethenone 
Methyl  cyclohexane 
Methyl  naphthalene 
1-Methyl-l , 3-cyclopentadiene 
X  Methyl cyclopentane 
k  2-Methylcyclopentanol 
^  2-Methylcyclopentanone 
4-Methyl-4H-l , 2 , 4 -triazole 
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Table  C*!  Soil  and  Ground-Water  Nontarget  Compounds  for 
Which  Toxicology  Data  Were  Reviewed 

Soil  Nontaraets  Compounds 

Nonanedioic  acid,  dibutyl  ester 
Nonanedioic  acid,  diester 
Octachl orocy cl opentene 
9 -Octadecanamide 

Octadecanoic  acid, 2-inethylpropylester 
Octadecenol 

^  endo, exo, endo-Octahydro-dimethane-benze (f } indene 
l,l'-Oxybis  benzene 
Oxybis  ethanol 
Pentachlorobiphenyl 
Pentachloro ( trichloroethenyl ) benzene 
Pentadecane 
2-Pentanone 
Phenanthrene 

Phosphoric  acid,  tributyl  ester 
Phosphoric  acid,  triphenyl  ester 
Pyrene 

Tetr az  otr icycl odecane 
Tetrachlorobenzene 
Tetrachlorocyclopentene 
1 , 1 , 2 , 2-Tetrachloroethane* 

3A, 4 , 7 , 7A-Tetrahydro-4 , 7 -methano-lH- indene 

Trichlorobenzene 

Trichl orocy cl opentene 
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Table  C-1  Soil  and  Ground-Water  Nontarget  Compounds  for 
Which  Toxicology  Data  Were  Reviewed 


Soil  Nontarcets  Compounds 
Trichloropropene 
3,3, 3 -Trichloropropene 
1,1, 2-Trichloro-l , 2 , 2-trif luoroethane 
Trimethyl  benzene 
Trimethyl  naphthalene 


Ground-Water  Nontaroet  Compounds 
X  Caprolactzun 
<  1 , 3-Dithiolane-2-thione 
Hexachlorobutadiene* 

4 -Hydroxy- 4 -methyl - 2 -pent anone * 
^  Methylsulfoxylbenzene 
Octadecanamide 
1,1,2, 2-Tetrachloroethane* 

^  2,6,10,14  -Tetraunethylhexadecane 
2,6,10, 14-Tetramethylpentadecane 
^  2,6,10-Trimethyl  pentadecane 


Note:  Chemicals  common  to  soil  and  ground  water  are 
indicated  by  [ * ] . 
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Table  C-2  Toxicity  and  Carcinogenicity  Rankings  for  RKA  Nontarget 
Conpotinds 


The  chemical  was  detected  in  one -or  both  of  the  following  media: 


S  «  soil 

GW  «  ground  water. 

^  Acute  toxicity  data  were  not  adequate  (NA)  to  determine  a  toxicity 
category. 

^  Data  used  are  for  l,l,2,3,4,4-hexachloro-l,3->butadiene. 

^  Data  used  are  for  2 -methyl  naphthalene. 

®  Toxicity  category  based  on  human  acute  lethality  data. 

^  Data  used  are  for  the  1,2, 3, 4  isomer  of  tetrachlorobenzene. 

^  Data  used  are  for  the  1,2.4  Isomer  of  trichlorobenzene. 

^  Data  used  are  for  the  1,2,3  isomer  of  trichloropropene. 
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Table  C-2  Toxicity  and  Carcinogenicity  Rankings  for  RMA 
Nontarget  Chemicals 


Toxicity 

Chemical  Name  Media^  Category 


Anthracene^  S ,  GW 

2 - But oxy ethanol  '  S 

Caprolactam  '  GW 

^  Dichlorodifluoromethane  S 

l,2-Dichloro-2-propanone  S 

Dioctyl  adipate  S 

Fluoranthene  S 

Fluorene^  S 

Fumaric  acid,  diisobutyl  ester  S 

Hexachlorobenzene  S 

Hexachlorobutadiene^  "  S,  GW 

Hexachloroethane  S 

Hexane  S 

4-Hydroxy-4-methyl-2-pentanone  "  S,  GW 

Methyl  cyclohexane  S 

Methyl  naphthalene^  S 

1- Methyl-l,3-cyclopentadiene  S 

Oxybis  ethanol*  S 

Pentachlorobenzene  ^  S 

2- Pentanone  S 

Phenanthrene  S 

Phosphoric  acid,  tributyl  ester  ^  S 


NA 

3 

3 

1 

1 

1 

2 

NA 

1 

2 

2 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 


Carcinogenicity 

Ranking 
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Table  C-2  Toxicity  and  Carcinogenicity  Rankings  for  RMA  Nontarget 
Chemicals 


Chemical  Name 


Toxicity  Carcinogenicity 
Media^  Category  Ranking 


Phosphoric  acid,  triphenyl  ester  S 

Pyrene  S 

Tetrachlorobenzene^  S 

1 . 1 . 2 . 2 - Tetrachloroethane  — -  S ,  GW 

1.1. 2- Trichloro-l ,2,2- 

trifluoroethane  S 

Trichlorobenzene^  ^  S 

Trichloropropene*'  '  S 

Trimethylbenzene  S 


2 

2 

2 

2 


1 

1 

1 

1 


1 

1 

1 

1 


y 


V'' 

s 


y  /  O 

y  '' 


\  e  e. 


es  .  v-v  vV- 


'  %  >  I  'C  *  '  ^ 


^  »V\  >V  ^ 


Table  C-3  Candidate  List  of  Nontarget  Conpoiinds 


CqmP9.UD<3  Media  of  Detection 


2-Butoxyethanol 

soil 

Caprolactam^ 

ground  water  ^ 

Fluoranthene 

soil 

Hexachl orobenz ene 

soil 

Hexachlorobutadiene 

soil. 

ground  water 

4-Hydroxy-4-methyl-2-pentanone 

soil. 

ground  water 

1-Methyl-l, 3-cyclopentadiene 

soil 

Methyl  cyclohexane 

soil 

Methyl  naphthalene 

soil 

2,2' -Oxybisethanol 

soil 

Pentachl orobenz ene 

soil 

2>Pentanone 

soil 

Phenanthrene 

soil 

Phosphoric  acid,  tributyl  ester 

soil 

Phosphoric  acid,  triphenyl  ester 

soil 

Pyrene 

soil 

Tetrachlorobenzene 

soil 

1,1,2, 2-Tetrachloroethane 

soil. 

ground  water 

Trichlorobenzene 

soil 

Trichloropropene 

soil 

^  Listed  as  2H>’Azepin-2*one,hexahydro  in  Chemical  Index. 


Appendix  D 


Conments  from  thm  Organizations  and  the 
State  and  Responses  to  the  May  1988 
RMA  Chemical  Index 


Cosunents  frost  the  Organizations  and  the 
State  to  May  1988  RMA  Chemical  Index 


USEPA  -  received  June  20,  1988 
Shell  Oil  Company  -  received  June  20,  1988 
U.S.  Department  of  Interior,  Fish  and  Wildlife  Service 

received  June  21,  1988 

Colorado  Department  of  Health  -  no  cosiments  received 
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UMTIO  STATES  ENV^ONMENTAL  PAOTECDOM  AQEfC  Y 

AEOiONVI 

099  1 191 STACET  -  SUITE  SOO 

DENVEA.  COLORADO  90202-2409 
^UN  1 1  188B 


R«f :  8HWH-8E 


Colontl  9.  N.  Quintr»12, 

Program  Nanigar 

OtficA  of  thf  Program  Managar  for 
Rocky  Mountain  Araanal 
ATTN:  ANXRM-PN 
Building  £4460 

Abardaan  Proving  Ground,  Maryland  2t0i0-S40t 

Rat  Rocky  Mountain  Axaanal,  (RHA), 
Chamioal  Indax,  Draft  Pinal  Raport, 
May#  1999. 


0«ar  Colonal  Quintrall: 

wa  hava  raviavad  tha  abova  rafaranead  rapert  and  hava  tha 
ancleoad  eoimanta.  Plaaaa  contact  Mr*  Connally  Naara  at 
(303)  293-1528,  if  thara  ara  guaationa  on  tkla  mattar. 


tinearaly  your at 


Hobart  OnprayT  Olraotor 
Ettardeua  Naata  Nanagamant  Dlviaion 


Encloaura 

ee:  Thomaa  P.  X»ooby,  COM 
David  Sbalton,  COE 
Lt.  Col«  Scott  P*  Xaaaeaon 
Chria  Hahn,  Shall  Oil  Company 
R.  0.  Lundahl,  Shall  Oil  Company 
Thomaa  Bick,  oapartmant  of  Joatiea 
David  Andarton,  Oapartmant  of  Juatlca 
Praaton  Chiaro,  tBASCO 


I 


•t 


ft  o  1-^  q  ^ 
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RIVXXII  CONKINTt 


DOCUMENT:  Draft  Final  Faport 

Xoeky  Mountain  Xraonai  Chomleai  Xndax 
Volumat  Z  and  ZZ 
Nay  1980 

Praparad  by  IBA8C0  Taan 


1.  Undar  tha  cata^ory:  Biatorv  ot  uaa>  produetion#  dlaooaal. 
and  auantitlaa«  thara  ara  poaaibla  dlaorapanoiaa  baivaan  ttia 
information  raportad  hara  and  that  eontainad  in  applicabla 
CXha.  For  axampla,  at  Blta  1-1Z,  aight  aaapiaa  eontainad 
toIiiAn*  concantrat Iona  ranging  batvaan  0*4  and  }0  ppmi  tha 
majority  of  thaaa  vara  ceZZactad  in  tha  vicinity  nf  hiiiiiiing 
$14.  Tha  Phaaa  Z  CXn  for  Blta  l»i)  deas  not  previda  a 
poaalbZo  aourea  for  tha  obaarvad  toZuana  Zavala.  Howavar. 
tha  Chamical  Indax  (thla  dooumant)  ralataa  that  1,000 
gallon#  of  toZuan#  warn  aplllad  at  building  &14  (in  Sit# 
1*0)  in  19SS<  Tha  aourea  of  hlatorloal  information  uaad  in 
tha  ChamieaZ  index  ahouZd  ba  better  doeumantad. 

2.  The  CPA  raaarvaa  tha  right  to  nnmmant  in  tha  future  on 
specific  applications  of  tha  ChamicaZ  Zndax.  For  example, 
future  research  may  affect  understanding  of  perslstenca  or 
toxicity  of  many  of  the  eompounde  in  the  Index* 
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or  orr 


8htll  Oil  Company 

e/e  HoiitM  RiMMtnii  A  Owtin 
Sum  1800 
1700  Broadwey 
Oeever  CO  80280 

June  16 »  1988 


Office  of  the  Program  Manager 
for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-RP:  CPT  Andrew  Kingery 
Aberdeen  Proving  Ground,  Maryland  21010-5401 

Dear  Captain  Kingery: 

We  have  reviewed  the  Draft  Final  Rocky  Mountain  Arsenal  Chemical  Index. 
Attached  are  detailed  comments  on  certain  sections  of  the  Index.  Our 
comments  on  the  "Chemical-Specific  ARARs  for  On-Post  Operable  Unit,  RMA", 
Volume  III  of  the  Index,  are  being  provided  under  separate  cover, 

We  have  two  major  concerns  relative  to  the  contents  of  the  Anny's 
Chemical  Index.  First,  we  previously  provided  you  with  a  study  titled 
"Ranking  of  Chemicals,  Compounds,  and  Substances  of  Possible  Signi¬ 
ficance  at  RMA,  December  1986",  In  which  we  developed  a  ranking  system 
for  toxicity  and  carcinogenicity  of  all  compounds  handled  on  the  RMA. 

We  believe  this  ranking  system  incorporates  generally  accepted  classifi¬ 
cation  of  hazard.  Therefore,  we  still  believe  this  Is  a  valid 
classification  system  and  should  be  utilized. 

Second,  we  have  significant  concerns  regarding  the  section  of  the  Index 
titled  "History  of  Use,  Production,  Disposal  and  Quantities".  In  the 
discussion  portion  of  the  Index,  the  authors  explain  that  the  Information 
is  not  intended  to  be  all-inclusive,  but  to  "describe  the  relationship" 
of  the  compound  to  RMA  activities.  Also,  the  authors  caution  that  the 
auantitlas  presented  are  fur  uuinpuribun  purpuvuv  and  lliu  availablu  data 
are  incomplete  due  to  a  lack  of  continuous  record,  we  believe  the 
Chemical  Index  should  be  a  factual  and  accurate  document  due  to  its 
potential  future  use.  We  find  that  the  Index  contains  numerous  errors, 
especially  In  the  history  section. 

The  history  section  contains  information  regarding  wasto  quantities  and 
spill  information  that  Is  based  on  selected  data,  not  the  complete 
available  record,  and  many  of  the  entries  appear  to  be  biased. 

Incomplete,  and  not  applicable  to  the  RI/FS.  In  addition,  much  of  the 
information  presented  has  little  historical  basis  to  substantiate  Its 
validity.  What  is  important  to  remediation  Is  what  Is  extant  in  the 
environment  today,  which  Is  the  objective  of  the  RI/FS. 
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Accurate  records  exist  in  the  Shell  answers  to  the  U.S.  interrogatories 
and  in  Shell's  monthly/quartarly  operating  tumnaries  on  the  quanliLie^ 
of  raw  materials  utilized  and  products  and  dates  of  manufacture. 
Additional  information  exists  in  Army  records^  which  have  been  provided 
to  Shell,  in  which  the  Army  could  expand  its  history  section  to  a  more 
comolete  and  accurate  record  of  materials  produced,  used,  and  disposed 
of  on  the  RMA. 

We  question  the  usefulness  of  the  substantial  technical  effort  necessary 
to  edit  the  historical  section  of  the  Index  to  produce  a  viable  record. 
We  believe  Shell's  technical  effort  could  be  more  beneficial  to  the 
RI/FS  process  in  other  more  important  areas  than  trying  to  reconstruct 
an  accurate  historical  record.  We  reconinend  that  the  history  section 
of  the  Index  be  deleted.  Please  advise  us  within  two  weeks  of  receipt 
of  this  letter  if  you  concur.  Otherwise,  it  will  be  necessary  for  Shell 
to  undertake  a  substantial  effort  to  develop  a  more  accurate  historical 
record.  If  you  need  to  discuss  this  issue  further,  please  contact  me  at 
your  earliest  convenience. 

Sincerely, 

C.  K.  Hahn 
Manager 

Denver  Site  Project 

WEA:ajg 

Attachments 

cc:  (w/attachments) 

Office  Of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-PM:  Mr.  Donald  L.  Campbell 
Building  E-4460 

Aberdeen  Proving  Ground.  Maryland  21010-5410 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-TO:  Mr.  Brian  L.  Anderson 
Ctiiiinerce  City,  Colorado  80022-Z180 

Office  of  the  Program  Manager  for  Rocky  Mountain  Arsenal 
ATTN:  AMXRM-RP;  Mr.  Kevin  T.  BlOSe 
Convnerce  City,  Colorado  80022-2180 

Mr.  David  L.  Anderson 
c/o  Acumenics,  Inc. 

Suite  700 

624  Ninth  Street,  N.W. 

Washington,  D.C.  20001 
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Department  of  the  Army 
Environmental  Litigation  Branch 
Pentagon,  Room  20444 

ATTN:  OAJA'LTE:  Lt.  Col.  Scott  Isaacson 
Washington,  DC  20310-2210 

Patricld  Buhiii,  Esq. 

Office  of  Attorney  General 
CERCLA  Litigation  Section 
One  Civic  Center 
1560  Broadway,  Suite  250 
Denver,  CO  80202 

Mr.  Jeff  Edson 

Hazardous  Materials  and  Waste  Management  Division 
Colorado  Department  of  Health 
4210  East  11th  Avenue 
Denver,  CO  80020 

Mr.  Robert  L.  Ouprey 

Director,  Hazardous  Waste  Management  Division 

U.S.  Environmental  Protection  Agency,  Region  VIII 

One  Denver  Place 

999  18th  Street,  Suite  500 

Denver,  CO  80202-2405 

Mr.  Connally  Mears 

Air  and  Waste  Management  Division 

U.S.  Environmental  Protection  Agency,  Region  VI 11 

One  Denver  Place 

999  18th  Street,  Suite  500 

Denver,  CO  80202-2405 

Mr.  Thomas  P.  Looby 
Assistant  Director 
Colorado  Department  of  Health 
4210  East  11th  Avenue 
Denver,  CO  80220 
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SHELL  OIL  COMMENTS  ON  THE 
ROCKY  mountaIn'TTWENAL  DWft  fINAl  chemical  index 
- HAV.  !58ff - 


I.  Cotranents  on  specific  cheniicals  listed  by  primary  name  are 
located  in  Attachment  A. 


II.  A  list  of  chemicals  recommended  for  removal  from  the  Index 
are  located  in  Attachment  B  with  supporting  comments. 


III.  A  list  of  chemicals  recommended  for  inclusion  in  the  Index 
are  located  in  Attachment  C. 


IV.  Miscellaneous  comments: 

1.  Page  4,  Criteria  #1  -  There  are  no  specifics  provided 

to  interpret  the  proposed  definition  of  "large  quantities'*. 

2.  Page  5.  first  paragraph  -  The  statement  in  the  third 
sentence  lacks  specificity.  If  it  is  not  defined  else- 
where  in  the  text,  it  should  be  clarified,  or  removed. 

What  is  meant  by  "not  obviously  benign"? 

3.  Page  5,  first  paragraph  -  The  last  sentence  overlooks 
that  some  technical  aspect-s  nf  the  remedial  program  may 
well  involve  volatilization.  Hence,  volatilization 
should  be  considered. 

4.  Page  16,  History  of  use,  production,  disposal,  and 
quantities  -  The  history  section  contains  information 
regarding  waste  quantities  and  spill  information  that  is 
based  on  selected  data,  not  the  complete  available  record, 
and  many  of  the  entries  appear  to  be  biased,  incomplete, 
and  not  applicable  to  the  RI/FS.  In  addition,  much  of 
the  Information  presented  has  little  historical  basis  to 
substantiate  Its  validity.  What  is  important  to 
remediation  is  what  1$  extant  in  the  environment  today, 
which  is  the  objective  of  the  RI/FS.  Accurate  records  exist 
in  the  Shell  answers  to  the  U.S..  Interrogatories  and  in 
Shell's  monthly/quarterly  operating  summaries  on  the 
quantities  of  raw  materials  utilized  and  products  and  dates 
of  manufacture. 
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5.  Page  10.  environmental  Fate  -  The  information  provided 
In  this  section  should  be  qualified  because  of  the 
limitations  inherent  in  the  data  and  the  references 
used  to  determine  the  environmental  fate.  Wide 
variations  in  conclusions  can  be  drawn  from  the 
literature.  For  examplct  the  conditions  of  persistence 
and  degradation  vary  considerably  dependinq  on  conditions 
of  their  deposition  and  environmental  factors. 

Additional lyt  the  environmental  fate  should  provide 
meaningful  information.  Some  sections  have  not*  e.g., 
lead. 

6.  Page  11 «  Toxicity  -  The  toxicity  ratings  proposed  place 
many  compounds  in  severe  classification,  which  does  not 
relate  to  what  the  public  is  familiar  with  as  pertains 
to  Class  B  poisons.  The  MKE  system  proposed  earlier 
(Ranking  of  Chemicals,  Compounds  and  Substances  of 
Possible  Significance  at  the  RMA,  December  1986)  utilizes 
widely  accepted  definitions  and  is  based  upon  more  readily 
available  LO/50  values.  There  are  many  co^ounds  for 
which  the  Army  has  not  located  a  Sax  rating,  Illustrating 
the  inadequacy  of  the  approach  selected.  Why  is  there 
more  than  one  Sax  rating  on  chemicals? 

The  response  to  Shell's  comment  Number  24  (See  Appendix  6  - 
response  to  1986  RMA  Chemical  Index)  Indicates  the  Arn\y's 
wish  not  to  Interpret  which  toxicity  data  to  list,  If  there 
Is  more  than  a  single  source,  which  can  easily  be  resolved, 
we  could  agree  on  which  data  is  most  representative  of  the 
concern  for  remediation  on  the  RMA  and  note  It  accordingly. 
Most  of  the  data  Is  going  to  fall  within  some  prescribed 
area  as  indicated  In  the  MKE  report  on  ranking  of  chemicals. 
In  some  cases  it  may  fall  into  two  areas  as  the  Sax  rating 
does.  This  should  not  present  the  problem  envisioned.  As 
it  currently  stands,  the  Sax  data  base  is  incomplete  and 
also  has  many  missing  data  points. 

7.  Table  2,  page  6  -  Shell  has  a  certified  method  available 
forTrTmetHyTphosphate.  (See  note  #6). 
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fl.  Appendix  A,  page  2  - 

First  Bullet  -  If  physical  materials  are  excluded, 
such  as  asbestos,  where  Is  this  Information  to  be 
listed? 

Second  Bullet  •>  There  are  many  duplications  In  the 
text  t^Jt  according  to  this  Item  should  be 
eliminated.  For  example,  sulfate  Is  a  duplicate 
of  many  of  the  salts  listed. 

Fifth  Bullet  -  There  are  several  entries  that  are 
laboratory  reagents  as  noted  In  the  comments  above. 


RRHMBRoifin.i  .  nnnr.n.o 
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AHACHMENT  A 


COMMENTS  ON  SPECIFIC  CHEMICALS  FROM  THE 

&Wn™r'RHA‘ CHEMICAL  INDEX - 

- Tgvn'flfla - 


Acetamide  -  Nudrin  production  was  from  1973  to  1982. 

Acetone  -  Army  should  also  be  listed  on  the  Information  source. 

Acetylene  -  What  Is  the  value  of  listing  two  years  disposal  of  waste  lime 
to  lime  pits? 

Acetylene  tetrachloride  -  Army  should  be  listed  as  the  source  of 
Information. 

Adamsite  <*  Army  should  be  listed  as  the  information  source. 

Aerozine  50  -  If  the  two  ingredients  are  listed  as  having  a  Sax  rating  of 
3,  why  Isn't  the  mixture  rated  as  having  a  rating  of  3? 

Akton  -  The  material  was  not  produced  from  1952-1974»  only  In  1967. 

Aldrin  -  Effluent  to  Basin  A  until  1957.  Shell  objects  to  the  classifi¬ 
cation  of  this  compound  as  a  probable  human  carcinogen,  A  forth¬ 
coming  dleldrln  risk  assessment  will  discuss  the  toxicological 
aspects  of  a1dr1n/d1eldr1n. 

Aldrite  4EC  -  Under  formula;  This  Is  a  4-pound  per  gallon  emulsiflable 
concentrate  of  aldrin  in  a  solvent. 

Ally!  alcohol  -  This  Is  not  a  raw  material  for  the  synthesis  of  DBCP. 

Aluminum  chloride  -  Wasn't  this  used  In  the  production  of  thionyl 
chloride  operations  (see  entry  under  aluminum  hydroxide)? 

Aluminum  hydroxide  -  Army  should  be  listed  as  the  Information  source. 

cK -Ami no-1 so-butyronitrlle  -  The  disposal  period  was  1970-71. 

Ammonia  -  Army  should  also  be  listed  as  the  Information  source. 

Ammonium  chloride  -  Sold  as  a  fertilizer  in  1979-82. 

Anmonium  nitrate  -  Oates  are  not  correct. 

Arsenic  -  Has  the  Army  analyzed  Its  various  fuel  oil  supplies  for  trace 
metals?  There  Is  no  relationship  between  the  arsenic  contamination 
ln  Section  36  and  RMA  groundwater  and  the  amount  of  arsenic  found 
in  Shell's  No.  6  fuel  oil. 
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Arsenic  cnloride  -  The  wells  near  Basin  F  are  not  the  only  place  that  the 
monitoring  program  has  detected  arsenic;  also  section  36|  and  the 
South  Plants  areas. 

Azodrin  -  This  material  was  manufactured  by  Shell  from  1955-1982.  Infor¬ 
mation  provided  in  the  History  section  is  particularly  b1ased» 
incomplete  and  not  applicable  to  the  RI/FS. 

Benzene  -  Benzene  was  not  used  past  1957  in  aldrin,  dieldrin  and  endrin 
manufacture.  Where  is  the  data  on  the  Ani\y’s  usage  of  this 
material?  Why  doesn't  the  information  sources  list  lessee  prior  to 
Shell  as  benzoyl  peroxide  does? 

Benzothiazole  -  We  do  not  believe  this  compound  was  present  In  any  Shell 
pesticides. 

Bicyclopentadiene  -  (OCPD)  -  Since  dicyclopentadlene  has  been  the 

traditional  nomenclature  for  this  compound  on  the  RMA,  we  reconnend 
we  continue  its  use.  The  disposal  period  did  not  extend  past 
1974.  Monitoring  history  includes  Information  on  the  Army's 
estimate  of  the  size  of  a  plume.  What  determines  when  the  Army 
describes  the  size  of  a  plume?  Has  this  been  done  for  all 
compounds?  How  docs  the  Army  know  the  origin  of  the  plume 
described;  I.e.t  how  do  they  know  If  the  material  came  from  any 
particular  place  In  Basin  F,  versus  either  the  sanitary  sewer, 
chemical  sewer,  or  from  Basin  A? 

Bis-carboxymethyl  sulfoj-e  -  Army  should  be  listed  as  the  source  of 
information. 

Bis-carboxymethyl  sulfoxide  •  Army  should  be  listed  as  the  source  of 
information. 

Bis{2-chlorovinyl )chloroars1ne  -  If  the  toxicity  is  comparable  to 
Lewisite,  why  Is  there  no  toxicity  rating? 

Bromic  acid,  potassium  salt  •  Shell  did  not  handle  potassium  In  the 

Uibrom  or  Nemagon  process.  Hence.  It  would  not  have  been  possible 
Lu  generate  this  material  as  indicated. 

2-Butoxyethanol  -  This  is  a  common  Ingredient  in  automotive  antifreeze 
solutions.  Hence,  both  Shell  and  the  should  be  listed  as 
information  sources. 

Cadmium  -  Army  sites  have  been  found  to  contain  cadmium.  The  Army 
should  be  listed  as  a  source  of  information. 

Calcium  bromate  -  This  material  was  not  part  of  an  effluent  stream  as 
suggested  by  the  Army.  Calcium  was  not  Incorporated  as  part  of  a 
neutralization  agent  by  Shell  In  the  manufacture  of  Nemagon.  Shell 
should  not  be  listed  as  an  Information  source. 
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Calcium  chloride  -  Also  used  by  Army  and  Shell  as  road  deicer;  hence, 
both  parties  should  be  listed  as  Information  sources. 

Carbon  tetrachloride  -  Army  should  also  be  listed  as  the  source  of 
information. 

Chloral  hydrate  >  This  material  did  not  go  to  Lowry  as  Indicated. 

Chlordane  -  The  reference  to  Julius  Hyman  should  be  changed  Co  Shell, 

Chlorinated  paraffin  •  Should  reference  the  disposal  on  the  RMA  In  the 
laundry  effluent. 

Chlorinated  phenol  -  Unless  more  definitive  Information  Is  available, 
the  Information  source  should  not  list  Shell. 

Chloroacetaldoxime  -  The  time  period  should  be  from  1973>1982. 

Chloroacetic  acid  -  This  Is  a  decomposition  product  of  mustard.  The 
Army  should  be  listed  as  the  source  of  Information. 

Chloroform  •  The  history  of  Shell  usage  should  extend  to  1982. 

2-Chlorov1nylarson1c  acid  -  Change  •'Assignment"  to  "Information  Source". 

2>Ch1orov1nylarsonous  acid  -  Army  should  be  listed  as  the  source  of 
Information. 

Chromic  Acid  -  change  "Assignment"  to  "Information  Source".  Army  should 
be  listed  as  the  source  of  Information. 

Copper  -  Army  should  be  listed  as  the  source  of  Information  (see  copper 
sulfate  -  history). 

Cyclohexanone  -  Shell  never  disposed  of  this  material  In  Lake  Mary. 

lt3-Cyclopentad1ene  -  It  was  also  used  In  endrin  manufacture. 

ODVP  •  This  Is  not  a  process  intermediate  during  Bldrin  manufacture. 

1.2- O1bromoch1oropropane  -  What  is  meant  that  contamination  is  above 

standard  in  Section  13?  Shell  objects  to  the  classification  of 
this  compound  as  a  probable  human  carcinogen.  Toxicological 
Information  Is  available  In  a  risk  assessment  previously  provided 
by  Shell. 

Iil'DIbromoethane  -  If  this  material  was  used  on  the  RMA,  the  Army 
should  be  listed  as  the  information  source. 

2.2- 0lch1oroaceta1dehyde  -  Shell  should  be  listed  as  the  Information 

source. 
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1,2-Dichloroethane  -  We  do  not  belfeve  Shell  was  Involved  with  this 

chemical.  Therefore,  the  Army,  should  be  listed  as  the  Information 
source. 

1 ,1-Dichloroethylene  -  This  product  was  not  handled  by  Shell.  There¬ 
fore,  the  Army  should  be  listed  as  the  Information  source. 

Oieldrin  •  The  disposal  quantity  Is  overstated.  A  synonym  is  497.  Shell 
objects  to  the  classification  of  this  compound  as  a  probable  human 
carcinogen.  A  forthcoming  risk  assessment  will  discuss  the  toxi¬ 
cological  aspects. 

0,0-0iethylphosphoroch1oridothioate  -  A  synonym  for  this  compound  is 

ethyl  thio  acid  chloride  (Ethyl  TAC).  The  years  of  manufacture  are 
1964-1966. 

0,0-0iethyl  thionophosphonate  -  The  formula  is 

2- (01  isopropyl ami  no )-n-ethyl  sulfonate  -  The  Army  should  be  listed  as  the 
information  source. 

Diketene  -  This  compound  was  also  used  in  the  manufacture  of  Bldrin. 

Dimethanonaphthalene  -  The  formula  is 

Dimethyl  arsenic  acid  -  The  Army  should  be  listed  as  the  information 
source. 

Dimethylmercury  salts  -  The  Army  should  be  listed  as  the  information 
source. 

Oimethylnitrosamine  -  This  material  should  be  listed  as  a  possible 
decomposition  product  of  hydrazine.  Refer  to  Army  decision 
document  on  the  closure  of  the  hydrazine  facilities. 

0,0-0imethylphosphorochloridothioate  •  A  synonym  for  this  material  is 
Thio  Acid  Chloride  (TAC).  ETAC  is  the  synonym  for  Ethyl  Thio  Acid 
Chloride. 

Di-n-propylnitrosamine  -  If  there  is  no  information  in  the  History 
section,  this  compound  should  be  deleted. 

Endrin  -  A  Synonym  is  269.  This  was  in  the  Army's  inventory  in  the  late 
1970 ‘s  as  "Rld-a-61rd”.  Hence,  the  Army  should  be  added  as  an 
information  source. 

Fluroacetic  acid  -  This  is  a  decomposition  product  of  G.B.  The  Army 
should  be  listed  as  the  source  of  information. 

HCCPD  impurities  -  Groundwater  monitoring  data  suggest  that  the  wastes 
are  not  migrating  from  the  burial  site. 
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Heptane  •  Was  used  in  the  manufacture  of  endrin. 

1.2,3,4,7,7-Hexachlorobicyclo(2.2.1)hepta-2,5-diene  -  A  synonym  for 
this  compound  Is  601. 

Hexachlorobutadiene  -  The  reference  to  Shell's  leasehold  in  the 
Monitoring  History  should  be  replaced  with  South  Plants  area. 

The  “Shell  leasehold"  is  a  disputed  Army  term  which  has  not  been 
legally  established. 

Hexachlorocyclopentadiene  -  The  synonym  for  this  1s  Hex,  It  is  a  raw 
material,  not  a  process  Intermediate. 

Isodrin  -  A  synonym  Is  711. 

Lead  -  Considering  that  the  Army  handled  munitions  containing  lead  azide, 
the  Army  should  be  listed  as  the  information  source. 

Methane  diehloride  -  Comments  under  History  section  are  Incorrect  In 
that  Shell  was  the  contractor  for  the  Array  process  and  Army  was 
owner  of  materials.  Shell  did  use  methylene  chloride  for  a  few 
years  in  the  early  1960 's  as  a  solvent  in  the  Azodrin  process. 

Hence,  Army  should  also  be  listed  as  a  Information  source. 

Methanethiol  -  The  comment  under  the  History  section  relative  to 
disposal  at  Lowry  Is  incorrect  and  needs  to  be  retracted. 

Disposal  dates  for  Basin  F  are  1973-1977. 

Methanethiol,  sodium  salt  -  The  comment  under  the  History  section 
relative  to  disposal  at  Lowry  is  incorrect  and  needs  to  be 
retracted.  Disposal  dates  for  Basin  t  are  1973-1977. 

N-Methylacetoacetamide  -  Material  was  used  1965-1982.  Disposal  off  the 
RMA  is  not  applicable  to  the  RI/FS;  hence,  this  comment  should  be 
removed. 

Methylamine  -  The  period  of  use  was  1965-1982. 

Methylarsonic  acid  -  Change  “Assignment”  to  “Information  Source".  Since 
this  compound  is  associated  with  Lewisite,  shouldn't  the  Amy  be 
listed  as  the  information  source? 

Methyl  isocyanate  -  The  use  period  should  be  extended  from  1975  to  1982. 

Methylmercury  salts  -  The  Army  should  be  listed  as  an  information 
source. 

Methyl  phosphonic  acid,  isopropyl  ester  -  Since  the  Army  used  this 
material,  why  Isn't  the  Army  listed  as  an  information  source? 


06/21/68 


10:15 


CDR.USPTHPMfl 


036 


6 


Methyl  phosphonic  dtchloride  -  The  History  section  should  reflect  that 
Shell  was  only  a  contract  operator  of  the  Army  process  using  Army 
materials. 

Methylthloacetaldoxime  -  The  period  of  use  should  be  extended  from  1975 
to  1982. 

Monomethyl  chloroacetoacetamide  -  The  period  of  use  should  be  extended 
from  1975  to  1982. 

Monomethyl  dichloroacetocaetamide  -  The  period  of  use  should  be  extended 
from  1975  to  1982. 

4-Nitraphenol ,  sodium  salt  -  A  synonym  is  PNSP.  This  is  a  raw  material 
for  the  manufacture  of  ethyl  and  methyl  parathion. 

3*0xo-butanoic  acid  -  The  use  period  should  be  extended  from  1975  to 
1982. 

Paint  Thinner  -  We  recommend  this  be  dropped.  Shell  may  have  used 

Incidental  quantities.  If  paint  thinner  qualifies  for  Inclusion, 
the  Army  should  be  listed  under  all  chemicals  with  Incidental  usage, 
Including  a  variety  of  pesticides. 

Pentachlorophenol  -  We  are  not  aware  of  this  chemical  in  our  manu¬ 
facturing  processes. 

Peroxyacetlc  acid  -  This  material  was  used  prior  to  1952  in  dieldrin  and 
endrin  manufacture.  After  1952  the  material  was  formed  in-sltu  and 
in  the  epoxidation  reactions,  and  not  Isolated. 

Peroxybenzolc  acid  -  We  do  not  believe  this  material  was  used  In  the 
manufacture  of  endrin. 

Phenethyl  alcohol  -  Should  this  be  spelled:  ^-phenylethyl  alcohol? 

Phosgene  -  We  do  not  believe  this  Is  a  decomposition  product  of  Olbrom. 
Shell  should  be  removed  from  the  information  source  listing. 

Photodleldrin  -  In  published  work  on  Dieldrin  photolysis  In  the  gas 
phase  Crosby  and  Mollanen  (Crosby,  D.6.,  and  Mollanen,  k.W. , 
"Vapor-phase  Photo-decomposition  of  Aldrm  and  Dieldrin."  Arch, 
bnyiron.  Contam.  Toxicol,  2:62,  1974)  observed  a  photodleldrin 
haif-iife  of  approximately  ten  days  under  artificial  ultraviolet 
light.  Photodleldrin  removal  reactions  are  probably  dominated  by 
a  hydroxyl -Initiated  oxidation  reaction  sequence,  as  are  those 
of  most  organic  compounds,  with  reaction  half-lives  of  0.2  to  10 
days  (Darnell,  et.  a1.,  1970).  Thus,  photodleldrin  would  be 
expected  to  have  a  very  short  atmospheric  lifetime. 
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Shell  nitrogen  solution  -  A  synonym  is  8-0-0-lS. 

Shell  poultry  spray  >  The  product  contained  Rabon  Insecticide,  xylene, 
phenol,  and  an  emulsifier. 

Sodium  •  The  reference  primary  name  should  be  sodium  Ion  to  avoid 
confusion  with  elemental  sodium. 

Sodium  carbonate  -  The  reference  to  off-site  disposal  should  be  removed 
from  the  text  since  It  contributes  nothing  to  the  EA. 

Sodium  chloride  -  The  reference  to  off-site  disposal  should  be  removed 
from  the  text  since  it  contributes  nothing  to  the  EA. 

Sodium  hydroxide  -  Shell  used  this  material  as  a  process  material  in  many 
of  its  processes  to  neutralize  various  materials.  The  reference  to 
off-site  disposal  should  be  removed  from  the  text  since  It 
contributes  nothing  to  the  EA. 

Sodium  hypochlorite  -  Used  by  Shell  to  destroy  cyanide  containing 
wastes. 

Sodium  sulfate  -  The  reference  to  off-site  disposal  should  be  removed 
from  the  text  since  it  contributes  nothing  to  the  EA. 

Sodium  sulfite  -  The  reference  to  off-site  disposal  should  be  removed 
from  the  text  since  It  contributes  nothing  to  the  EA. 

Sodium  thiosulfate  -  The  Army  agreed  earlier  to  not  list  laboratory 
reagents  due  to  the  relatively  small  nature  of  any  disposal. 
Therefore,  this  should  be  deleted. 

Sulfonic  acid  -  This  Is  not  the  correct  name  for  this  compound. 

Sulfur  dioxide  -  Azodrin  manufacture  should  be  extended  from  1975 
to  1982. 

Sulfuric  acid  -  Shell  used  this  material  also  1n  the  manufacture  of 
dieldrin,  endrin,  and  OOVP. 

Tetrahydrofuran  -  Purchased  as  a  laboratory  reagent.  Should  be  removed 
from  the  listing  since  laboratory  reagents  by  agreement  are  not 
to  be  included. 

Thionyl  chloride  -  Shell  does  not  believe  this  material  was  used  by 

Shell.  The  references  are  Army  and  not  Shell.  Where  is  the  Army’s 
basis  for  believing  Shell  used  this  material? 

Trichloroacetic  acid  -  Shell  never  produced  Dursben*,  hence,  this  must  be 
an  Army  chemical. 
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2,2',4'-7rfch?oroacctophenone  -  The  formula  Is  CgHgCl^O. 

2,2’ |5'-Tr1chloroacetophenone  -  The  formula  Is  CgHjClgO. 

2,4’ ,5* -Trichloroacetophenone  -  The  formula  Is  CgHgCIgO. 

2,4,6-Trlchlorotrlazine  -  The  Information  listed  In  the  environmental 
fate  Is  wrong.  Cyanuric  chloride  reacts  very  rapidly  with  water 
and  moisture  in  the  environment,  and  is  not  stable  In  the  environ¬ 
ment. 

Trimethyl  phosphate  -  The  period  of  use  should  be  extended  from  1975 
to  1982. 


Trimethy]  phosphite  -  The  period  of  use  should  be  extended  from  1975 
to  1982. 

Urea  -  The  period  of  use  should  be  extended  from  1975  to  1982. 

Xylene  -  This  material  was  not  used  In  the  manufacture  of  endrin. 
Xylene  was  used  in  methyl  parathlon  manufacture. 

Zinc  -  If  this  was  only  used  as  a  laboratory  reagent,  shouldn't  It 
be  deleted  from  the  list? 
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ATTACHMENT  B 


CHEMICALS  RECOMMENDED  FOR  REMOVAL  FROM  THE 

- DRAPTTINAl  RMA  CTEHICAL  INDPX - 

- HAY-;  - 


ACETALDEHYDE  - 

This  compound  is  highly  volatile,  biodegrades  and  was  present 
in  relatively  small  quantities.  Unless  it  can  be  shown  in 
volatile  analyses,  it  is  unnecessary  to  include  this  material. 

ACETALDEHYDE  QXTWE  - 

This  compound  is  highly  volatile,  hydrolyzes,  very  little 
was  disposed. 

ACETAMIDE  - 

The  Army  states  the  substance  is  short-lived  in  the  environ¬ 
ment.  If  the  compound  has  not  appeared  in  the  environmental 
monitoring,  it  should  be  deleted. 

ACETIC  ACID  - 

Given  the  rapid  biodegradation,  the  compound  has  no  significance 
to  remedial  activities. 

ACETOPHENONE  - 

Army  states  this  compound  is  non-persistent.  Is  there  sampling 
data  to  Justify  its  inclusion  despite  a  lack  of  information 
on  quantity? 

ACETYLENE  - 

This  compound  is  extremely  volatile,  and  hydrolyzes  readily. 

The  material  was  not  a  component  of  a  waste  stream,  and  the 
quantities  attributed  to  disposal  of  this  material  are 
incorrect  as  this  was  lime,  not  acetylene.  Significant  relevant 
sampling  data,  or  quantity  data  must  be  located  to  Justify 
inclusion  in  light  of  the  non-persistence  of  the  compound. 

ALDRJTE  4  EC  - 

As  a  formulation,  this  is  not  a  chemical  compound  appropriate 
for  inclusion.  Aldrin  is  included  in  the  Index. 
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ALLYL  CHLORIDE  - 

Given  the  rapid  rate  of  hydroloysis  and  the  Inclusion  of  allyl 
alcohol  in  the  Inde",  unless  sampling  data  has  shown  its 
presence,  it  sliuuld  be  deleted. 

ALUMINUM  CHLORIDE  - 

Because  this  compound  decomposes  in  water,  It  would  not  be 
persistent  in  the  environment. 

CALCIUM  OXIDE  - 

Would  only  exist  in  the  hydrated  fonn,  i.e.,  calcium  hydroxide, 
from  the  manufacturing  process. 

chlorine  - 

Why  is  chlorine  included?  There  is  no  need  to  include  chlorine  in 
the  Index.  Any  impact  from  this  material  will  be  represented  as 
HCl ,  NaCl ,  CaCl,  etc.  Bromine  Is  correctly  excluded  from  the 
Chemical  Index. 

chloracetyl  chloride  - 

Not  persistent,  readily  hydrolyzed,  adequately  covered  by 
chloroacetic  acid  entry  in  Index. 

CURING  AGENT  C«III.  P,  U,  Z  - 

Since  this  is  a  trade  name  with  no  compound  specific  data.  It 
should  be  removed. 

CUTTING  OIL  ADDITIVE  C-400  AND  C-403  - 


Since  this  is  a  trade  name  with  no  compound  specific  data.  It 
should  be  removed. 

1.2  DI8ROMO  2.2-OICHLOROETHYL  DIMETHYL  PHOSPHATE 

The  rate  hydrolysis  Is  so  high  that  this  compound  should  be 
removed  from  the  index. 

oichloroacetyl  chloride  - 


since  it  decomposes,  has  a  short  half*llfe,  and  none  has  been 
found  in  the  environment,  why  is  it  included  here? 
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DIKETENE  - 

This  compound  is  "reactive  in  the  environment,  decomposes  in 
water  and  volatile".  Absent  identification  in  sampling,  there 
Is  not  justification  for  its  inclusion. 

DIMETHYLAMINE  - 

"Highly  volatile",  rapidly  degraded  by  microorganisms.  Absent 
sampling  identification  should  be  deleted. 

ETHYL  BENZENE  - 

If  there  is  no  information  in  the  History  section,  this  compound 
should  be  deleted. 

ETHYLENE  - 

This  is  a  gas  and  not  associated  with  soil  or  water  contami¬ 
nation,  and  should  be  excluded. 

icetene  - 

This  compound  decomposes  In  water,  is  highly  volatile  and  has 
a  short  half-life.  The  persistence  criteria  has  not  been 
met  and  as  such  the  compound  should  be  deleted  from  the  Index. 

HYDROCYANIC  ACID  - 

As  a  highly  volatile  compound  with  a  short  half-life,  the 
compound  should  be  deleted  unless  Identified  In  monitoring 
results.  A11  cyanide  wastewater  produced  by  Shell  was 
detoxified  by  treatment  with  sodium  hypochlorite. 

HYDROGEN  PEROXIDE  - 

Given  the  environmental  fate,  reactivity,  and  tendency  to 
decompose,  this  compound  should  be  deleted  unless  Identified 
in  monitoring  results. 

ISOPROPYL  ALCOHOL  - 

Given  the  rapid  chemical  decomposition  and  volatility,  this 
compound  Is  not  relevant  to  remedial  activities  and  should 
be  deleted. 

METHANOL  - 

The  volatility  and  rapid  biodegradation  Indicates  removal  of 
this  compound  from  the  Index. 
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METHYLAWINE  - 

Because  of  the  compound's  high  volatility  and  rapid  biodegra¬ 
dation,  It  should  be  removed  from  the  Chemical  Index. 

METHYL -ISOCYANATE  - 

Decomposes  In  ILO,  therefore  should  be  deleted  from  the  Chemical 
I ndex .  ^ 

2  METHYLLACTQNITRILE  - 

Quickly  decomposes  to  HCN  and  acetone.  As  these  compounds  are 
represented,  there  Is  no  point  in  retaining  this  compound  In 
the  Index. 

MONOCHI.OROMETHANE  - 

As  a  gas  it  has  no  relevance  to  soil  and  groundwater  contamination. 
NITROGEN  OXIDE  - 

Gas  and  has  no  relevance. 

PARAFFIN  - 


Because  of  absence  of  toxicity,  this  substance  should  be  excluded. 
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AHACHMENT  C 


CHEMICALS  RECOMMENDED  FOR  INCLUSION  IN  THE 

- DWr  RMA  CHEMICAL  - 

- mV.  1788 - 


In  reviewing  the  Comprehensive  List  of  Chemicals  Included  In  the  1986 
RMA  Chemical  Index  (Table  1),  we  note  several  compounds  that  should  have 
been  included.  In  a  study  conducted  by  Morrison-Knudsen  Engineers 
(Ranking  of  Chemical  Compounds  and  Substances  of  Possible  Significance 
at  the  Rocky  Mountain  Arsenal,  December,  1986} ,  which  was  previously 
provided  and  discussed  with  the  Army,  you  will  remember  that  a 
prioritization  process  was  developed  for  chemicals  of  Interest  based 
on  five  rating  factors: 

-  Toxicity 

-  Carcinogenicity 

•  Disposal  Quantity 

-  Current  Presence 

>  Environmental  Persistence 

Each  uf  the  chemicals  has  been  assigned  a  rating  of  1,  2,  or  3  for  each 
of  the  above  factors.  The  arithmetic  sum  of  the  individual  ratings  for 
a  chemical  could  give  a  maximum  score  of  IS.  We  have  reviewed  Table  1 
of  the  1986  Draft  Index  and  recommend  that  the  following  chemicals  (which 
scored  11  or  greater  in  the  MKE  ranking)  should  be  included: 

Asbestos 
Benzyl  chloride 
Carbon  disulfide 
Chloroacetophenone 
Dichlorobenzenes 
m*Oinitrobenze 
1,4-Dloxane 
Ethylene  dlbromlde 
Forma  1 dehyde 
Z-Hydroxybenzal dehyde 
Polychlorinated  biphenyls 
Selenium 

Sodium  isopropylmethylphosphonate 
Toxaphene 


/ 
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w  LY  ntftn.  TO. 


21  'UN  RECO 


United  States  Department  of  the  Interior 

nSH  AND  WILDLIFE  SERVICE 
nSH  AND  WILDUPE  ENHANCEMENT 
COLORADO  STATE  OFFICE 
S29  25*4  Ro«l.  Suite  B-113 
GRAND  JUNCl'iON.  COLORADO  81S0S 
(303)  243.2m 


June  20.  1988 


Colonel  W.N.  Qulntrell 
Deputy  Program  Manager 
Department  of  the  Army 
U.S.  Army  Toxic  and  Hazardous 
Materials  Agency  (USATHMA) 

Building  4435 

Aberdeen  Proving  Ground,  Maryland  21010-5401 
Dear  Colonel  Quintrel 1 : 


Vie  have  reviewed  the  three  volume  set  Draft  Final  RocKy  Mountain  Arsenal 
Chemical  Index  with  proposed  chemical  -  specific  ARARs.  We  do  not  have  any 
comments  relating  to  these  documents  at  this  time. 


Sincerely,, 


ite  Supervisor 


cc:  Bob  McCue,  FWS 
Tom  Jackson,  FWS 
Bob  Stewart.  DOI 
Connally  Hears,  EPA 
Douglas  Reagan,  ESE 


Cononents  with  Rasponses  to  the 
May  1988  RMA  Chemical  Index 


USEPA,  REGION  VIII  COMMENTS  TO  THE  MAY  1988  RMA  CHEMICAL  INDEX 
WITH  RESPONSES 


1.  Under  the  category:  History  of  use,  production,  disposal. 
and  quantities,  there  are  possible  discrepancies  between  the 
information  reported  here  and  that  contained  in  applicable 
CARS.  For  example,  at  Site  1-13,  eight  samples  contained 
toluene  concentrations  ranging  between  0.4  and  30  ppm;  the 
majority  of  these  were  collected  in  the  vicinity  of  building 
514.  The  Phase  I  CAR  for  Site  1-13  does  not  provide  a  pos¬ 
sible  source  for  the  observed  toluene  levels.  However,  the 
Chemical  Index  (this  document)  relates  that  1,000  gallons  of 
toluene  were  spilled  at  building  514  (in  Site  1-13)  in  1955. 
The  source  of  historical  information  used  in  the  Chemical 
Index  should  be  better  documented. 


Response:  The  discrepancies  noted  for  site  1-13  are  due  to  the 
incomplete  information  included  in  an  earlier  version 
of  the  CAR  which  for  this  site  was  issued  in  1986. 

The  statements  concerning  chemical  history  at  RMA  in 
the  draft  edition  of  the  1988  Chemical  Index  have  been 
deleted.  These  historical  summaries  have  been  replaced 
by  cross  references  to  the  CARS  or  to  the  Army's  and 
Shell's  interrogatory  answers.  (The  Building  CARs  are 
not  included  in  the  cross-references  because  these  doc¬ 
uments  have  not  been  finalized  at  this  time.) 


2.  The  EPA  reserves  the  right  to  comment  in  the  future  on  spe¬ 
cific  applications  of  the  Chemical  Index.  For  example, 
future  research  may  affect  understanding  of  persistence  or 
toxicity  of  many  of  the  compounds  in  the  index. 


Response:  EPA,  Shell  and  the  State  will  have  further  opportuni¬ 
ties  for  review  and  comment  on  the  specific  application 
of  the  Chemical  Index  both  in  the  context  of  the  draft 
Endangerment  Assessment  Report  and  the  draft  Feasibil¬ 
ity  Study  Report. 
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SHELL  OIL  COMPANY  COMMENTS  TO  THE  MAY  1988  RMA  CHEMICAL  INDEX 
WITH  RESPONSES 


General  Coininents  fFroin  June  16.  1988  Letter  to  Cot.  A.  Klnaerv^ 

1.  We  have  two  major  concerns  relative  to  the  contents  of  the 
Army's  Chemical  Index.  First,  we  previously  provided  you 
with  a  study  titled  "Ranking  of  Chemicals,  Compounds,  and 
Substances  of  Possible  Significance  at  RMA,  December  1986," 
in  which  we  developed  a  ranking  system  for  toxicity  and  car¬ 
cinogenicity  of  all  compounds  handled  on  the  RMA.  We  be¬ 
lieve  this  ranking  system  incorporates  generally  accepted 
classification  of  hazard.  Therefore,  we  still  believe  this 
is  a  valid  classification  system  and  should  be  utilized. 

Response:  The  toxicity  information  contained  in  this  most  recent 
version  (August  1988)  of  the  RMA  Chemical  Index  has 
been  revised.  All  existing  data,  except  for  the  EPA 
carcinogenic  classifications,  have  been  removed  and  re¬ 
placed  by  a  toxicity  score.  The  methodology  for  deter¬ 
mining  this  score  is  given  in  Volume  I,  Introduction  of 
the  Index.  Since  this  toxicity  score  methodology  was 
used  for  the  nontarget  compounds  (see  Appendix  C  of  May 
1988)  and  no  comments  were  received  from  Shell  regard¬ 
ing  this  methodology,  it  has  been  adapted  for  all 
entries . 

2.  Second,  we  have  significant  concerns  regarding  the  section 
of  the  Index  titled  "History  of  Use,  Production,  Disposal 
and  Quantities."  In  the  discussion  portion  of  the  Index, 
the  authors  explain  that  the  information  is  not  intended  to 
be  all-inclusive,  but  to  "describe  the  relationship"  of  the 
compound  to  RMA  activities.  Also,  the  authors  caution  that 
the  quantities  presented  are  for  comparison  purposes  and  the 
available  data  are  incomplete  due  to  a  lack  of  continuous 
record.  We  believe  the  Chemical  Index  should  be  a  factual 
and  accurate  dociment  due  to  its  potential  future  use.  We 
find  that  the  Index  contains  numerous  errors,  especially  in 
the  history  section. 

The  history  section  contains  information  regarding  waste 
quantities  and  spill  information  that  is  based  on  selected 
data,  not  the  complete  availeU^le  record,  and  many  of  the  en¬ 
tries  appear  to  be  biased,  incomplete,  and  not  applicable  to 
the  RI/FS.  In  addition,  much  of  the  information  presented 
has  little  historical  basis  to  substantiate  its  validity. 
What  is  important  to  remediation  is  what  is  extant  in  the 
environment  today,  which  is  the  objective  of  the  RI/FS. 
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Accurate  records  exist  in  the  Shell  answers  to  the  U.S.  in¬ 
terrogatories  and  in  Shell's  nonthly/quarterly  operating 
sumnaries  on  the  quantities  of  raw  materials  utilized  and 
products  and  dates  of  manufacture.  Additional  information 
exists  in  Army  records,  which  have  been  provided  to  Shell, 
in  which  the  Army  could  expand  its  history  section  to  a  more 
complete  and  accurate  record  of  materials  produced,  used, 
and  disposed  of  on  the  PMA. 

Response:  The  existing  history  text  given  for  each  chemical  entry 
has  been  removed  and  substituted  with  references  to 
white-cover  CARs,  the  Army's  or  Shell's  interrogatory 
answers, or  original  references,  as  appropriate. 
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I.  Connents  on  specific  cheaicals  listed  by  primary  neune  are 
located  in  Attachment  A. 


Acetamide  Nudrin  production  was  from  1973  to  1982. 

Response:  This  compound  has  been  removed  from  the  August  1988 
version  of  the  RMA  Chemical  Index. 


Acetone 


Army  should  also  be  listed  on  the  infor¬ 
mation  source. 


Response:  We  agree  and  the  information  has  been  incorporated. 

Acetylene  What  is  the  value  of  listing  two  years 

disposal  of  waste  lime  to  lime  pits? 

Response:  This  compound  has  been  removed  from  the  August  1988 
version  of  the  RMA  Chemical  Index. 


Acetylene  Army  should  be  listed  as  the  source  of 

tetrachloride  information. 


Response:  We  agree  and  the  information  has  been  incorporated. 

Adamsite  Army  should  be  listed  as  the  source  of 

information. 


Response:  We  agree  and  the  information  has  been  incorporated. 


Aerosine  50  If  the  two  ingredients  are  listed  as 

having  a  Sax  rating  of  3,  why  isn't  the 
mixture  rated  as  having  a  rating  of  3? 


Response:  All  Sax  ratings  were  removed  from  this  version  of  the 
RMA  Chemical  Index. 


Aktoa 


The  material  was  not  produced  from  1952 
to  1974,  only  in  1967. 
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Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Aldria  Effluent  to  Basin  A  until  1957.  Shell 

objects  to  the  classification  of  this 
compound  as  a  probable  human  carcinogen. 
A  forthcoming  dieldrin  risk  assessment 
will  discuss  the  toxicological  aspects 
of  aldrin/dieldrin. 

Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  The  USEPA  carcinogenicity  clas¬ 
sification  system  was  used  and  is  so  referenced. 


Aldrlte  4EC  Under  formula:  this  is  a  4-pound  per 

gallon  emulsifiable  concentrate  of 
Aldrin  in  a  solvent. 


Response:  This  compound  (formulation)  has  been  removed  from  the 
August  1988  version  of  the  RMA  Chemical  Index. 


Allyl  alcohol  This  is  not  a  raw  material  for  the  syn 

thesis  of  DBCP. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Aluminum  chloride  Wasn't  this  used  in  the  production  of 

thionyl  chloride  operations  (see  entry 
under  aluminum  hydroxide) ? 


Response:  This  compound  has  been  removed  from  the  August  1988 
version  of  the  RMA  Chemical  Index. 


Aluminum  hydroxide  Army  should  be  listed  as  the  information 

source. 


Response:  We  agree  and  the  information  has  been  incorporated. 
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alpha-Aaiiao-iso'  The  disposal  period  was  1970  to  1971. 
butyroaitrile 


Response:  The  existing  history  text  has  been  removed  and  substi> 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Ammonia 


Army  should  also  be  listed  as  the  infor¬ 
mation  source. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  In  addition,  the  Army  has  been 
listed  as  an  information  source. 


I 

I 

I 

I 

I 

I 

I 

I 

\ 

I 

I 

I  . 

I 

I 

I 
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Ammonium  chloride  Sold  as  a  fexrtilizer  in  1979  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Ammonium  nitrate  Dates  are  not  correct. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Arsenic  Has  the  army  analyzed  its  various  fuel 

oil  supplies  for  trace  metals?  There  is 
no  relationship  between  the  arsenic  con¬ 
tamination  in  Section  36  and  RMA  ground- 
water  and  the  amount  of  arsenic  found  in 
Shell's  No.  6  fuel  oil. 


Response:  We  agree  that  it  is  inappropriate  to  include  arsenic 
detection  in  fuel  oil;  all  notations  to  this  have  been 
removed  from  the  entry. 
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Arsenic  chloride  The  wells  near  Basin  F  are  not  the  only 

place  that  the  monitoring  program  has 
detected  arsenic;  also  Section  36,  and 
the  South  Plants  areas. 


Response:  We  concur  that  arsenic  has  been  detected  in  areas  other 
than  the  Basin  F  area;  however,  these  detections  are  a 
result  of  the  RI/FS  and  not  the  previous  monitoring 
programs  that  this  section  addresses.  In  any  case,  the 
existing  history  text  has  been  removed  and  substituted 
with  references  to  white-cover  CARs,  the  Army's  or 
Shell's  interrogatory  answers  or  original  references, 
as  appropriate. 


Azodrin  This  material  was  manufactured  by  Shell 

from  1965-1982.  Information  provided  in 
the  history  section  is  particularly  bi¬ 
ased,  incomplete  and  not  applicable  to 
the  RI/FS. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Benzene  Benzene  was  not  used  past  1957  in 

aldrin,  dieldrin,  and  endrin  manufac¬ 
ture.  Where  is  the  data  on  the  Army's 
usage  of  this  material?  Why  doesn't  the 
information  sources  list  lessee  prior  to 
Shell  as  benzoyl  peroxide  does? 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs.  According 
to  Shell's  response  to  Interrogatory  #14,  benzene  was 
used  until  1965  in  endrin  production  and  until  1964  in 
dieldrin  production.  It  also  has  been  determined  that 
Colorado  Fuel  and  Iron  (CF&I)  also  used  benzene;  entry 
has  been  changed  accordingly. 


Benzothlazole  We  do  not  believe  this  compound  was  pre¬ 

sent  in  any  Shell  pesticides. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 
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Bicyolopeatadiene  Since  dicyclopentadiene  has  been  the 
(OCPD)  traditional  nonenclature  for  this  con- 

poiind  on  the  RKA,  ve  reconnend  we  con¬ 
tinue  its  use.  The  disposal  period  did 
not  eirtend  past  1974.  Monitoring  his¬ 
tory  includes  infomation  on  the  Amy's 
estimate  of  the  size  of  a  plume.  What 
detemines  when  the  Amy  describes  the 
size  of  a  plume?  Has  this  been  done  for 
all  compounds?  How  does  the  Amy  know 
the  origin  of  the  plume  described ;  i . e . , 
how  do  they  know  if  the  material  cane 
from  any  particular  place  in  Basin  F, 
versus  either  the  sanitary  sewer,  chemi¬ 
cal  sewer,  or  from  Basin  A? 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  The  primary  name  has  been 
changed  to  dicyclopentadiene  and  the  monitoring  histoxry 
section  has  been  edited  to  remove  notations  of  plume 
size. 


Bis-earboxymethyl  Amy  should  be  listed  as  the  source  of 
sulfone  infomation. 


Response:  The  existing  history  text  has  been  removed  and  sxibsti- 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  No  infomation  has  been  located 
to  list  the  Amy  as  the  source  of  infomation. 


Bis-oarbozymethyl  Amy  should  be  listed  as  the  source  of 
sulfoxide  Infomation. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  No  Infomation  has  been  located 
to  list  the  Amy  as  the  source  of  infomation. 


Bls(2-ohlorovinyl)  If  the  toxicity  is  comparable  to  Lewis 
ehloroarsiae  ite,  why  is  there  no  toxicity  rating? 
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Response:  This  a  qualitative  assessment  based  on  structure;  this 
statement  has  been  removed  and  no  quantitative  data 
have  been  located. 


Bromic  acid.  Shell  did  not  handle  potassium  in  the 

potassium  salt  Dibrom  or  Nemagon  process.  Hence,  it 

would  not  have  been  possible  to  generate 
this  material  as  indicated. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree  and  Shell  has  been  re¬ 
moved  as  the  Information  source. 


2-Butozyethanol  This  is  a  common  ingredient  in  automo¬ 
tive  antifreeze  solutions.  Hence,  both 
Shell  and  the  Army  should  be  listed  as 
Information  sources. 


Response:  We  agree  that  both  the  Army  and  Shell  should  be  listed 
as  information  sources  but  not  because  of  antifreeze 
use.  2-Butoxyethanol  was  used  by  Shell  in  its  pesti¬ 
cide  production  and  by  the  Army  in  the  mustard  demil 
and  GB  operations. 


Cadmium  Army  sites  have  been  found  to  contain 

cadmiiim.  The  Army  should  be  listed  as  a 
source  of  information. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  In  addition,  the  Army  has  been 
listed  as  a  source  of  information. 


Calcium  bromate  This  material  was  not  part  of  an  efflu¬ 
ent  stream  as  suggested  by  the  Army. 
Calcium  was  not  incorporated  as  part  of 
a  neutralization  agent  by  Shell  in  the 
manufacture  of  Nemagon.  Shell  should 
not  be  listed  as  an  information  source. 
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Response:  The  existing  history  text  has  been  removed  and  substi- 
tuted  with  references  to  vhite-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  Calcium  bromate  was  detected  in 
a  Shell  vent  gas  burner,  and  as  a  result.  Shell  will 
continue  to  be  listed  as  an  information  source. 


Calcium  chloride  Also  used  by  Army  and  Shell  as  road  de¬ 
icer;  hence  both  parties  should  be 
listed  as  information  sources. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree  that  both  the  Army  and 
Shell  may  have  used  calcium  chloride  as  road  deicer; 
however,  the  amounts  are  small  when  compared  to  overall 
historical  usage.  Both  parties  have  been  listed  as 
sources  of  information.  The  Anny  used  calcium  chloride 
in  the  phosgene  and  GB  operations;  Shell  used  calcium 
chloride  in  its  pesticide  productions. 


Carbon  Army  should  also  be  listed  as  the  source 

tetrachloride  of  information. 


Response:  We  agree  and  the  information  has  been  incorporated. 


Chloral  hydrate  This  material  did  not  go  to  Lowry  as  in¬ 
dicated. 

Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Chlordane  The  reference  to  Julius  Hyman  should  be 

changed  to  Shell. 


Response:  We  agree  and  the  information  has  been  incorporated. 


Chlorinated 

paraffin 


Should  reference  the  disposal  on  the  RMA 
in  the  laundry  effluent. 
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Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Chlorinated  phenol  Unless  more  definitive  information  is 

available,  the  information  source  should 
not  list  Shell. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white  cover  CARS,  Army  and 
Shell  interrogatory  answers,  or  original  references,  as 
appropriate.  The  reference  citing  Shell  usage  has  been 
reviewed,  and  the  Information  confirmed;  Shell  will 
continue  to  be  listed  as  the  information  source. 


Chloroacetaldozime  The  time  period  should  be  from  1973  to 

1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Chloroaeetie  acid  This  is  a  decomposition  product  of  mus¬ 
tard.  The  Army  should  be  listed  as  the 
source  of  information. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree,  the  Army  has  been 
listed  as  the  source  of  information. 


Chloroform  The  history  of  Shell  usage  should  extend 

to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Change  "Assignment"  to  "Information 
Source" . 


2-ChloroviByl 
arsonio  acid 


Page  11  of  39 


Response:  We  agree  and  the  heading  has  been  changed. 


2>Chloroyiayl  Amy  should  be  listed  as  the  source  of 

arsonous  meld  infomation. 


Response:  No  site-specific  data  are  available;  the  entry  has  been 
deleted. 


Chromic  Acid  Change  "Assignment”  to  ” Infomation 

Source".  Amy  should  be  listed  as  the 
source  of  infomation. 


Response:  We  agree  and  the  heading  has  been  changed,  and  the  Amy 
has  been  listed  as  the  source  of  infomation. 


Copper  Amy  should  be  listed  as  the  source  of 

infomation  (see  copper  sulfate  -  his¬ 
tory)  . 


Response:  We  agree  and  the  infomation  has  been  incorporated. 


Cyclohexanone  Shell  never  disposed  of  this  material  in 

Lake  Mary. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


1,3-Cyelo-  It  was  also  used  in  endrin  manufacture, 

pentadiene 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


ODVP  This  is  not  a  process  intemediate  dur¬ 

ing  Bidrin  manufacture. 
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Response:  The  existing  history  text  has  been  removed  and  sxibsti- 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


1,2-Dibromo-  What  is  meant  that  contamination  is 

ehloropropase  above  standard  in  Section  13?  Shell  ob¬ 

jects  to  the  classification  of  this  com¬ 
pound  as  a  probable  human  carcinogen. 
Toxicological  information  is  available 
in  a  risk  assessment  previously  provided 
by  Shell. 


Response:  Statement  regarding  contamination  above  standard  will 
be  deleted.  The  USEPA  carcinogenicity  classification 
scheme  was  used  and  is  so  referenced. 


1 , 1-Dibromoethane 


If  this  material  was  used  on  the  RMA, 
the  Army  should  be  listed  as  the  infor¬ 
mation  source. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  However,  no  information  was  lo¬ 
cated  to  list  the  Army  as  the  information  source. 


3,2-Dichloro-  Shell  should  be  listed  as  the  informa- 

acetaldehyde  tion  source . 


Response:  We  agree  and  the  information  has  been  incorporated. 


l»2-Dichloroethaae  We  do  not  believe  Shell  was  involved 

with  this  chemical.  Therefore,  the  Army 
should  be  listed  as  the  information 
source. 


Page  13  of  39 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  The  information  used  to  list 
Shell  as  the  information  source  has  been  reviewed  (very 
small  amounts  were  used) ;  Shell  has  been  deleted  as  the 
information  source.  No  information  has  been  located  to 
list  the  Army  as  the  information  source.  Hence,  the 
information  source  heading  has  been  changed  to  state 
"not  assigned." 


1,1-Diehloro-  This  product  was  not  handled  by  Shell, 

ethylene  Therefore,  the  Army  should  be  listed  as 

the  information  source. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  No  information  has  been  located 
to  list  either  the  Army  or  Shell  as  the  information 
source.  Hence,  the  information  source  heading  has  been 
changed  to  state  "not  assigned." 


Dieldrin  The  disposal  quantity  is  overstated.  A 

synonym  is  497.  Shell  objects  to  the 
classification  of  this  compound  as  a 
probable  human  carcinogen.  A  forthcom¬ 
ing  risk  assessment  will  discuss  the 
toxicological  aspects. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  The  USEPA  carcinogenicity  clas¬ 
sification  system  was  used  and  is  so  referenced.  The 
synonym  information  has  been  included. 


O , 0-Di ethylphos- 

phorochlorido- 

thioate 


A  synonym  for  this  compound  is  Ethyl 
thio  acid  chloride  (Ethyl  TAC) .  The 
years  of  manufacture  are  1964  to  1966. 


Response:  The  synonym  information  has  been  incorporated.  The  ex¬ 
isting  history  text  has  been  removed  and  substituted 
with  references  to  white-cover  CARs,  the  Army's  or 
Shell's  interrogatory  answers,  or  original  references, 
as  appropriate. 


OfO-Dittthyl 

thionophosphonat* 
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The  formula  is  C4H3^2^03PS. 


Response:  The  information  has  been  incorporated. 


2- (Diisopropylamiao)  The  Army  should  be  listed  as  the 
-n-ethyl  sulfo-  information  source. 

nate 

Response:  We  agree  and  the  infozrmation  has  been  incorporated. 


Diketene  This  compound  was  also  used  in  the  manu 

facture  of  Bidr in. 


Response:  This  compound  has  been  removed  from  the  August  1988 
version  of  the  RMA  Chemical  Index. 


Dimethaao-  The  formula  is  ^12“l4* 

naphthalene 


Response:  The  Information  has  been  incorporated. 


Dimethyl  arsenic  The  Army  should  be  listed  as  the  infor- 
acld  mation  source. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  Because  of  the  uncertainty  of 
the  compounds  association  with  Lewisite  operations,  the 
information  source  heading  will  state  "not  assigned." 
However,  the  potential  association  with  Lewisite  is 
given  in  the  history  section. 


Dimethylmereury 

salts 


The  Army  should  be  listed  as  the  infor 
tion  source. 
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Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  Because  of  the  uncertainty  of 
the  compounds  association  with  Lewisite  operations,  the 
information  source  heading  will  state  '*not  assigned." 
However,  the  potential  association  with  Lewisite  is 
given  in  the  history  section. 


Dimethylnitros-  This  material  should  be  listed  as  a  pos- 

amine  sible  decomposition  product  of  hy¬ 

drazine.  Refer  to  Army  decision  docu¬ 
ment  on  the  closure  of  the  hydrazine  fa¬ 
cilities. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


0,0-Dimethyl-  A  synonym  for  this  material  is  Thio  Acid 
phosphoro  ehlori-  Chloride  (TAC) .  ETAC  is  the  synonym  for 
dothioate  Ethyl  Thio  Acid  Chloride. 


Response:  The  information  has  been  incorporated. 


Di-n-propyl-  If  there  is  no  information  in  the  His- 

nitrosamine  tory  section,  this  compound  should  be 

deleted. 


Response:  No  information  has  been  located  at  this  time.  However, 
since  it  is  a  soil  target  analyte,  it  is  included  in 
the  Index. 


A  synonym  is  269.  This  was  in  the 
Army's  inventory  in  the  late  1970s  as 
"Rid-a-Bird. "  Hence,  the  Army  should  be 
added  as  an  information  source. 


Endrin 
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Response:  The  synonym  information  has  been  incorporated.  The 
existing  history  text  has  been  removed  and  substituted 
with  references  to  white-cover  CARs,  the  Army^s  or 
Shell's  interrogatory  answers,  or  original  references, 
as  appropriate.  We  agree  that  the  Army  had  "Rid-a- 
Bird"  in  its  inventory.  However,  the  quantities  used 
are  insignificant  compared  to  Shell's  10  year  produc¬ 
tion  of  endrin.  The  predominant  user  is  Shell  and 
Shell  is  more  familiar  with  the  compound.  Shell  will 
continue  to  be  listed  as  the  information  source. 


Fluoroacetie  acid  This  is  a  decomposition  product  of  G.B. 

The  Army  should  be  listed  as  the  source 
of  information. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  No  information  is  available  to 
indicate  that  fluoroacetie  acid  is  a  decomposition 
product  of  GB.  Additional  information  from  Shell  would 
help  identify  the  information  source. 


HCCPD  impurities  Groundwater  monitoring  data  suggest  that 

the  wastes  are  not  migrating  from  the 
burial  site. 


Response:  The  RMA  Chemical  Index  presents  basic  data  and  no  in¬ 
terpretations  of  data;  hence  it  is  inappropriate  to 
give  this  statement. 


Heptane 


Was  used  in  the  manufacture  of  Endrin. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


1,2, 3, 4, 7, 7-  A  synonym  for  this  compound  is  601. 

Hezachlorobicyolo 

(2.2.1)hepta-2,5- 

diene 


Response:  The  information  has  been  incorporated. 
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Hexaehlorobttta-  The  reference  to  Shell's  leasehold  in 

dieae  the  Monitoring  history  should  be  re¬ 

placed  with  South  Plants  area.  The 
"Shell  leasehold"  is  a  disputed  Army 
term  which  has  not  been  legally  estab¬ 
lished. 


Response:  The  information  has  been  incorporated. 


Hexaohlorooyelo-  The  synonym  for  this  is  Hex.  It  is  a  raw 
peatadieae  material,  not  a  process  intermediate. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  The  synonym  information  has 
been  incorporated. 


Zsodrla 


A  synonym  is  711. 


Response:  The  information  has  been  incorporated. 


Lead  Considering  that  the  Army  handled  muni¬ 

tions  containing  lead  azide,  the  Army 
should  be  listed  as  the  information 
source . 


Response:  The  information  has  been  incorporated. 


Methane  dicbloride  Comments  under  History  section  are  in¬ 
correct  in  that  Shell  was  the  contractor 
for  the  Army  process  and  Army  was  owner 
of  materials.  Shell  did  use  methylene 
chloride  for  a  few  years  in  the  early 
1960s  as  a  solvent  in  the  Azodr  in  pro¬ 
cess.  Hence,  Army  should  also  be  listed 
as  an  information  source. 
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Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  The  Army  has  also  been  listed 
as  an  information  source  for  their  use  of  methane 
dichloride  as  a  heat  transfer  agent.  Shell  will  con¬ 
tinue  to  be  listed  as  an  information  source  since  they 
handled  the  compound  and  should  be  familiar  with  it. 


Methanethiol  The  comment  under  the  History  section 

relative  to  disposal  at  Lowry  is  incor¬ 
rect  and  needs  to  be  retracted.  Dis¬ 
posal  dates  for  Basin  F  are  1973-1977. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Methanethiol,  The  comment  under  the  History  section 

sodium  salt  relative  to  disposal  at  Lowry  is  incor¬ 

rect  and  needs  to  be  retracted.  Dis¬ 
posal  dates  for  Basin  F  are  1973-1977. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


M-Methylaeeto-  Material  was  used  1965-1982.  Disposal 

acetamide  off  the  RMA  is  not  applicable  to  the 

RI/FS;  hence,  this  comment  should  be  re¬ 
moved  . 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Methylamine  The  period  of  use  was  1965  to  1982. 

Response:  This  compound  has  been  removed  from  the  August  1988 
version  of  the  RMA  Chemical  Index. 
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Methylarsonio  meld  Change  "Assignment"  to  "Information 

Source."  Since  this  compound  is  associ¬ 
ated  with  Lewisite,  shouldn't  the  Army 
be  listed  as  the  information  source? 


Response:  We  agree  and  the  heading  has  been  changed.  Because  of 
the  uncertainty  of  the  compounds  association  with 
Lewisite  operations,  the  information  source  heading 
will  state  "not  assigned."  However,  the  potential  as¬ 
sociation  with  Lewisite  is  given  in  the  history  sec¬ 
tion. 


Methyl  Isocyanate  The  use  period  should  be  extended  from 

1975  to  1982. 


Response:  This  compound  has  been  removed  from  the  August  1988 
version  of  the  RMA  Chemical  Index. 


Methylmereury  The  Army  should  be  listed  as  an  informa- 

salts  tion  source. 


Response:  Because  of  the  uncertainty  of  the  compounds  association 
with  Lewisite  operations,  the  information  source  head¬ 
ing  will  state  "not  assigned."  However,  the  potential 
association  with  Lewisite  is  given  in  the  history  sec¬ 
tion. 


Methyl  phosphonio  since  the  Army  used  this  material,  why 
acid,  isopropyl  isn't  the  Army  listed  as  an  information 
ester  source? 


Response:  We  agree  and  the  information  has  been  incorporated. 


Methyl  phosphonio  The  History  section  should  reflect  that 
diohloride  Shell  was  only  a  contract  operator  of 

the  Army  process  using  Army  materials. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 
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Methylthieaeetal-  The  period  of  use  should  be  extended 
dosiae  from  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Monomethyl  ehloro-  The  period  of  use  should  be  extended 
aeetoaoetaalde  from  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Monomethyl  The  period  of  use  should  be  extended 

diehloro-  from  1975  to  1982. 

aeetoaoetaalde 


Response:  The  existing  histozy  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


4-Mltrophenol  A  synonym  is  PNSP.  This  is  a  raw  ma- 

sodiua  salt  terial  for  the  manufacture  of  ethyl  and 

methyl  parathion. 


Response:  The  synonym  infomation  has  been  incorporated.  The  ex¬ 
isting  history  text  has  been  removed  and  substituted 
with  references  to  white-cover  CARs,  the  Amy's  or 
Shell's  interrogatory  answers,  or  original  references, 
as  appropriate. 


3-Ozo-butaBolo  The  use  period  should  be  extended  from 

acid  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 
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Paint  Thinner  We  recomnend  this  be  dropped.  Shell  nay 

have  used  incidental  quantities.  If 
paint  thinner  qualifies  for  inclusion, 
the  Amy  should  be  listed  under  all 
chemicals  with  incidental  usage,  includ¬ 
ing  a  variety  of  pesticides. 


Response:  We  agree;  the  entry  has  been  removed  from  Index. 


Pentachlorophenol  We  are  not  aware  of  this  chemical  in  our 

manufacturing  processes. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree  that  the  compound  is 
not  associated  with  Shell  operations. 


Perozyaeetic  acid  This  material  was  used  prior  to  1952  in 

dieldrin  and  endrin  manufacture.  After 
1952  the  material  was  fomed  in-situ  and 
in  the  epoxidation  reactions,  and  not 
isolated. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Ferozybenzoio  acid  We  do  not  believe  this  material  was  used 

in  the  manufacture  of  endrin. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


alpha-Phenethyl  Should  this  be  spelled:  alpha-phenyl 

alcohol  ethyl  alcohol? 


Response:  We  agree;  the  entry  has  been  corrected. 


Page  22  of  39 


Phoagene  We  do  not  believe  this  is  a  decomposi¬ 

tion  product  of  Oibrom.  Shell  should  be 
removed  from  the  information  source 
listing. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree  the  compound  is  not  a 
decomposition  product  of  Dibrom,  and  Shell  has  been  re¬ 
moved  from  the  information  source  listing. 


Photodleldrin  In  published  work  on  Jieldrin  photolysis 

in  .he  gas  phase  Crosby  and  Moilanen 
(Crosby,  D.6.,  and  Moilanen,  K.W., 
"Vapor-phase  Photo-decomposition  of 
Aldrin  and  Dieldrin."  Arch.  Environ. 
Contam.  Toxicol.  2:62,  1974)  observed  a 
Photodieldrin  half-life  of  approximately 
ten  days  under  artificial  ultraviolet 
light.  Photodieldrin  removal  reactions 
are  probably  dominated  by  a  hydroxyl- 
initiated  oxidation  reaction  sequence, 
as  are  those  of  most  organic  compounds, 
with  reaction  half-lives  of  0..  to  10 
days  (Darnell,  et  al,  1970).  Thus,  pho¬ 
todieldrin  would  be  expected  to  have  a 
very  short  atmospheric  lifetime. 


Response:  The  information  has  been  incorporated. 

Shell  nitrogen  A  synonym  is  8-0-0-lS. 

solution 

Response:  The  synonym  has  been  incorporated. 

Shell  poultry  The  product  contained  Rabon  Insecticide, 

spray  xylene,  phenol,  and  an  emulsifier. 


Response:  The  information  has  been  incorporated. 


Sodium  The  reference  primary  name  should  be 

sodixim  ion  to  avoid  confusion  with  ele¬ 
mental  sodium. 
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Response:  We  agree  and  the  primary  name  has  been  changed. 


Sodium  carbonate  The  reference  to  off-site  disposal 

should  be  removed  from  the  text  since  it 
contributes  nothing  to  the  EA. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Sodium  chloride  The  reference  to  off-site  disposal 

should  be  removed  from  the  text  since  it 
contributes  nothing  to  the  EA. 


Response:  The  existing  history  text  has  been  removed  and  s\ibsti- 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Sodium  hydroxide  Shell  used  this  material  as  a  process 

material  in  many  of  its  processes  to 
neutralize  various  materials.  The  ref¬ 
erence  to  off-site  disposal  should  be 
removed  from  the  text  since  it  con¬ 
tributes  nothing  to  the  EA. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Sodium  Used  by  Shell  to  destroy  cyanide  con- 

hypochlorite  taining  wastes. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Sodium  sulfate  The  reference  to  off-site  disposal 

should  be  removed  from  the  text  since  it 
contributes  nothing  to  the  EA. 
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Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Sodiiim  sulfite  The  reference  to  off-site  disposal 

should  be  removed  from  the  text  since  it 
contributes  nothing  to  the  EA. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences  ,  as  appropriate . 


Sodium  thiosulfate  The  Amy  agreed  earlier  to  not  list  lab¬ 
oratory  reagents  due  to  the  relatively 
small  nature  of  any  disposal .  There¬ 
fore,  this  should  be  deleted. 


Response:  All  Compounds  specifically  referenced  as  a  RMA  labora¬ 
tory  reagent  were  deleted;  this  compound  was  not  so 
referenced.  The  entiry  infomation  was  confimed. 
Three  hundred  pounds  of  Sodium  thiosulfate  were 
disposed  in  February  1962.  The  entry  has  not  been 
deleted. 


Sulfonic  acid  This  is  not  the  correct  name  for  this 

compound. 

Response:  The  compound  is  referenced  as  Sulfonic  acid  in  Shell's 
response  to  U.S.  Interrogatory  #15.  The  infomation 
contained  in  the  response  is  correct  except  for  the 
fomula;  it  has  ben  corrected  to  read  SO2OH 


Sulfur  dioxide  Azodrin  manufacture  should  be  extended 

from  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Amy's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Sulfuric  acid 


Shell  used  this  material  also  in  the 
manufacture  of  dieldrin,  endrin,  and 
DDVP. 
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Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARS,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  Shell  has  been  added  as  a 
source  of  information. 


Tetrabydrofuran  Purchased  as  a  laboratory  reagent. 

Should  be  removed  from  the  listing  since 
laboratory  reagents  by  agreement  are  not 
to  be  included. 


Response:  All  compounds  specifically  referenced  as  a  RMA  labora¬ 
tory  reagent  were  deleted.  This  compound  was  not  so 
referenced;  however,  we  agree  and  it  has  been  removed. 


Thionyl  chloride  Shell  does  not  believe  this  material  was 

used  by  Shell.  The  references  are  Army 
and  not  Shell.  Where  is  the  Army's  ba¬ 
sis  for  believing  Shell  used  this  mate¬ 
rial? 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree  that  thionyl  chloride 
is  not  associated  with  Shell  operations  and  as  a  re¬ 
sult,  Shell  has  been  remvoed  as  an  information  source. 


Trichloroacetic  Shell  never  produced  Dursban;  hence, 
acid  this  must  be  an  Army  chemical. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate.  We  agree  Shell  never  produced 
Dursban  and  Shell  has  been  removed  as  the  information 
source.  However,  no  information  is  available  to  list 
the  Army  as  the  information  source. 


2,2' ,4'-Triehloro-  The  formula  is  CgH5Cl30. 
acetopbeaoae 


Response:  The  information  has  been  incorporated. 
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2,2',S'->Triohloro-  The  formula  is  C3H5CI3O. 
aeetopheaoae 


Response:  The  information  has  been  incorporated. 


2,4',5'>Trichloro-  The  formula  is  C3H5CI3O. 
acetophenone 


Response:  The  information  has  been  incorporated. 


2,4,6'Trlehloro-  The  information  listed  in  the  environ- 
triazine  mental  fate  is  wrong.  Cyanuric  chloride 

reacts  very  rapidly  with  water  and  mois¬ 
ture  in  the  environment,  and  is  not  sta¬ 
ble  in  the  environment. 


Response:  The  data  were  reviewed,  and  we  agree  information  was 
incorrect;  the  entry  was  revised  as  necessary. 


Trimethyl  The  period  of  use  should  be  extended 

phosphate  from  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Trimethyl  The  period  of  use  should  be  extended 

phosphite  from  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Urea  The  period  of  use  should  be  extended 

from  1975  to  1982. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Page  27  of  39 


Zyleae  This  naterial  was  not  used  in  the  manu¬ 

facture  of  endrin.  Xylene  was  used  in 
methyl  parathion  manufacture. 


Response:  The  existing  history  text  has  been  removed  and  substi¬ 
tuted  with  references  to  white-cover  CARs,  the  Army's 
or  Shell's  interrogatory  answers,  or  original  refer¬ 
ences,  as  appropriate. 


Zinc  If  this  was  used  only  as  a  laboratory 

reagent,  shouldn't  it  be  deleted  from 
the  list? 


Response:  All  compounds  specifically  referenced  as  a  RMA  labora¬ 
tory  reagent  were  deleted;  this  compound  was  not  so 
referenced. 
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II.  A  list  of  chemicals  recommended  for  removal  from  the  Index 
are  located  in  Attachment  B  with  supporting  comments. 


Acetaldehyde  This  compound  is  highly  volatile,  biode¬ 

grades  and  was  present  in  relatively 
small  quantities.  Unless  it  can  be 
shown  in  volatile  analyses,  it  is  unnec¬ 
essary  to  include  this  material. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RHA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Acetaldehyde  oxime  This  compound  is  highly  volatile,  hy¬ 
drolyzes,  very  little  was  disposed. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Acetamide  The  Army  states  the  substance  is  short¬ 

lived  in  the  environment.  If  the  com¬ 
pound  has  not  appeared  in  the  environ¬ 
mental  monitoring,  it  should  be  deleted. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Acetic  acid  Given  the  rapid  biodegradation,  the  com¬ 

pound  has  no  significance  to  remedial 
activities. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Army  states  this  compound  is  non-persis¬ 
tent.  Is  there  sampling  data  to  justify 
its  inclusion  despite  a  lack  of  informa¬ 
tion  on  quantity? 


Acetophenone 
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Response:  No  sampling  data  are  available  and  as  a  result  it  has 
been  deleted  from  this  version  of  the  Index. 


Acetylene  This  compound  is  extremely  volatile,  and 

hydrolyzes  readily.  The  material  was 
not  a  component  of  a  waste  stream,  and 
the  quantities  attributed  to  disposal  of 
this  material  are  incorrect  as  this  was 
lime,  not  acetylene.  Significant  rele¬ 
vant  sampling  data,  or  quantity  data 
must  be  located  to  justify  inclusion  in 
light  of  the  non-persistence  of  the  com¬ 
pound. 


Response:  No  additional  data  are  available  and  as  a  result  it  has 
been  deleted  from  this  version  of  the  Index. 


Aldrite  4  EC  As  a  formulation,  this  is  not  a  chemical 

compound  appropriate  for  inclusion. 
Aldrin  is  included  in  the  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Allyl  chloride  Given  the  rapid  rate  of  hydrolysis  and 

the  inclusion  of  allyl  alcohol  in  the 
Index,  unless  sampling  data  has  shown 
its  presence,  it  should  be  deleted. 


Response:  No  additional  data  are  available  and  as  a  result  it  has 
been  deleted  from  this  version  of  the  Index. 


Aluminum  chloride  Because  this  compound  decomposes  in 

water,  it  would  not  be  persistent  in  the 
environment . 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Calcium  oxide 


Would  only  exist  in  the  hydrated  form, 
i.e.,  Calcitm  hydroxide,  from  the  manu¬ 
facturing  process. 
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Response:  We  agree  with  the  coounent  given  for  the  compovmd's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Chloroacetyl  Not  persistent,  readily  hydrolyzed,  ade- 

ehloride  quately  covered  by  chloroacetic  acid  en¬ 

try  in  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Chlorine  Why  is  Chlorine  included?  There  is  no 

need  to  include  chlorine  in  the  Index. 
Any  impact  from  this  material  will  be 
represented  as  HCl,  NaCl,  CaCl,  etc. 
Bromine  is  correctly  excluded  from  the 
Chemical  Index. 


Response:  We  agree  with  the  comment  given  for  the  compounds'  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Curing  agent  Since  this  is  a  trade  name  with  no  com- 

C-IXZ,  P,  U/  2  pound-specific  data,  it  should  be  re¬ 

moved. 


Response:  We  agree  with  the  comment  given  for  the  compounds'  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  they 
have  been  deleted  from  this  version  of  the  Index. 


Cutting  Oil  Additive  Since  this  is  a  trade  neune  with  no  com- 
C-400  and  C-403  pound  specific  data,  it  should  be  re¬ 
moved. 


Response:  We  agree  with  the  comment  given  for  the  compounds'  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  they 
have  been  deleted  from  this  version  of  the  Index. 
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1#2  Dibromo-  The  hydrolysis  rats  is  so  high  that  this 
2#2-dlehloroettayl  compound  should  be  removed  from  this 
dimethyl  phosphate  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re- 
moval  from  the  RHA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Diehloroacetyl  Since  it  decomposes,  has  a  short  half> 

chloride  life,  and  none  has  been  found  in  the  en¬ 

vironment,  why  is  it  included  here? 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Oiketene  This  compound  is  "reactive  in  the  envi¬ 

ronment,  decomposes  in  water  and 
volatile."  Absent  identification  in 
sampling,  there  is  no  justification  for 
its  inclusion. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Dimethylamine  "Highly  volatile,"  rapidly  degraded  by 

microorganisms.  Absent  sampling  identi¬ 
fication  should  be  deleted. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Ethyl  beaseae  If  there  is  no  information  in  the  His¬ 

tory  section,  this  compound  should  be 
deleted. 


Response:  Ethyl  benzene  is  a  target  analyte  for  the  soil  and 
ground-water  studies  of  the  RI.  All  target  analytes 
are  included  in  the  Index. 
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Btliylene  This  is  a  gas  and  not  associated  with 

soil  or  water  contamination,  and  should 
be  excluded. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Xetene  This  compound  decomposes  in  water,  is 

highly  volatile  and  has  a  short  half- 
life.  The  persistence  criteria  has  not 
been  met  and  as  such,  the  compound 
should  be  deleted  from  the  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Hydrocyanic  acid  As  a  highly  volatile  compound  with  a 

short  half-life,  the  compound  should  be 
deleted  unless  identified  in  monitoring 
results.  All  cyanide  wastewater  pro¬ 
duced  by  Shell  was  detoxified  by  treat¬ 
ment  with  Sodium  hypochlorite. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Hydrogen  peroxide  Given  the  environmental  fate,  reactiv¬ 
ity,  and  tendency  to  decompose,  this 
compound  should  be  deleted  unless  iden¬ 
tified  in  monitoring  results. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Isopropyl  alcohol  Given  the  rapid  chemical  decomposition 

and  volatility,  this  compound  is  not 
relevant  to  remedial  activities  and 
should  be  deleted. 
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Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Methanol  The  volatility  and  rapid  biodegradation 

indicates  removal  of  this  compound  from 
the  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Methylamine  Because  of  the  compound's  high  volatil¬ 

ity  and  rapid  biodegradation,  it  should 
be  removed  from  the  Chemical  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Nethyl-iaoeyanate  Decomposes  in  water,  therefore  should  be 

deleted  from  the  Chemical  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


2-MetbYllacto-  Quickly  decomposes  to  HCN  and  acetone, 

nitrile  As  these  compounds  are  represented, 

there  is  no  point  in  retaining  this  com¬ 
pound  in  the  Index. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Monochloromethane  As  a  gas  it  has  no  relevance  to  soil  and 

groundwater  contamination. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 
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Nitrogen  oxide  Gas  and  has  no  relevance. 


Response:  We  agree  with  the  couunent  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 


Paraffin  Because  of  absence  of  toxicity,  this 

substance  should  be  excluded. 


Response:  We  agree  with  the  comment  given  for  the  compound's  re¬ 
moval  from  the  RMA  Chemical  Index  and  as  a  result  it 
has  been  deleted  from  this  version  of  the  Index. 
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III.  A  list  of  chemicals  recommended  for  inclusion  in  the  Index 
are  located  in  Attachment  C 

In  reviewing  the  Comprehensive  List  of  Chemicals  Included  in 
the  1988  RMA  Chemical  Index  (Table  1) ,  we  note  several  com¬ 
pounds  that  should  have  been  included.  In  a  study  conducted 
by  Morrison-Knudsen  Engineers  (Ranking  of  Chemical  Compounds 
and  Substances  of  Possible  Significance  at  the  Rocky 
Mountain  Arsenal,  December,  1986) ,  which  was  previously 
provided  and  discussed  with  the  Army,  you  will  remember  that 
a  prioritization  process  was  developed  for  chemicals  of 
interest  based  on  five  rating  factors: 

-  Toxicity 

-  Carcinogenicity 

-  Disposal  Quantity 

-  Current  Presence 

-  Environmental  Persistence 

Each  of  the  chemicals  has  been  assigned  a  rating  of  1,  2,  or 
3  for  each  of  the  above  factors.  The  arithmetic  sum  of  the 
individual  ratings  for  a  chemical  could  give  a  maximum  score 
of  15.  We  have  reviewed  Table  1  of  the  1988  Draft  Index  and 
recommended  that  the  following  chemicals  (which  scored  11  or 
greater  in  the  MKE  ranking)  should  be  included: 

Asbestos 

Benzyl  chloride 

Carbon  disulfide 

Chloroacetophenone 

Dichlorobenzenes 

m-Dinitrobenzene 

1, 4-Dioxane 

Ethylene  dibromide 

Formaldehyde 

2 -Hydroxybenzaldehyde 

Polychlorinated  biphenyls 

Selenium 

Sodium  isopropylmethylphosphonate 
Toxaphene 
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Response:  Of  the  14  chemicals  listed,  2  have  been  added  to  this 
version  of  the  Chemical  Index  because  of  the  availabil¬ 
ity  of  historical  data;  they  are  chloracetophenone  and 
formaldehyde.  Of  the  remaining  12,  six  were  included 
in  the  1986  Index  but  had  been  subsequently  removed; 
the  reason  for  their  removal  from  the  current  Index  is 
given  on  Table  A-1.  These  six  compounds  are  asbestos, 
carbon  disulfide,  m-dinitrobenzene,  polychlorinated 
biphenyls,  selenium  and  toxaphene.  Two  compounds 
listed  are  currently  in  the  Index.  They  are 
dichlorobenzenes  as  p-dichlorobenzene,  and  sodium  iso- 
propylmethylphosphonate  as  isopropyl  methyl  phospho  - 
nate.  We  have  no  historical  data  to  support  the  inclu¬ 
sion  of  the  remaining  four  compounds  (benzyl  chloride, 
1,4-dioxane,  ethylene  dibromide,  and  2-hydroxybenzalde- 
hyde) . 
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IV.  Miscellaneous  comnents: 


1.  Page  4 .  Criteria  #1  -  There  are  no  specifics  provided  to  in¬ 
terpret  the  proposed  definition  of  "large  quantities." 


Response:  A  qualitative  assessment  of  quantities  (based  on 
limited  available  data)  was  used  for  the  original 
selection  of  the  analytes;  however,  this  criterion  is 
no  longer  important  for  the  RI  target  analytes. 


2.  Page  5 .  first  paragraph  -  The  statement  in  the  third  sen¬ 
tence  lacks  specificity.  If  it  is  not  defined  else¬ 
where  in  the  text,  it  should  be  clarified,  or  removed. 
What  is  meant  by  "not  obviously  benign?" 


Response:  The  statement  "not  obviously  benign"  relates  to  the  ap¬ 
parent  toxicity  of  a  chemical.  For  example,  an  oral 
dose  value  greater  than  5,000  mg/kg  would  characterize 
the  chemical  as  benign. 


3.  Page  5.  first  paragraph  -  The  last  sentence  overlooks  that 
some  technical  aspects  of  the  remedial  program  may  well  in¬ 
volve  volatilization.  Hence,  volatilization  should  be 
considered. 


Response:  Volatilization  is  significant  to  the  remedial  program 
but  was  not  considered  as  a  pathway  of  contaminant  dis¬ 
sipation  from  soil  or  ground  water  in  developing  per¬ 
sistence  criteria. 


4.  Page  16.  History  of  use,  production,  disposal  and  quantities 
-  The  history  section  contains  information  regarding  waste 
quantities  and  spill  information  that  is  based  on  selected 
data,  not  the  complete  available  record,  and  many  of  the 
entries  appear  to  be  biased,  incomplete,  and  not  applicable 
to  the  RI/FS.  In  addition,  much  of  the  information  pre¬ 
sented  has  little  historical  basis  to  substantiate  its 
validity.  What  is  important  to  remediation  is  what  is  ex¬ 
tent  in  the  environment  today,  which  is  the  objective  of  the 
RI/FS.  Accurate  records  exist  in  the  Shell  answers  to  the 
U.S.  interrogatories  and  in  Shell's  monthly/quarterly  oper¬ 
ating  summaries  on  the  quantities  of  raw  materials  utilized 
and  products  and  dates  of  manufacture. 
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Response:  The  statements  concerning  chemical  history  at  RMA  in 
the  draft  edition  of  the  1988  Chemical  Index  have  been 
deleted.  The  historical  summaries  have  been  replaced 
by  cross  references  to  the  CARs  or  to  the  Army's  and 
Shell's  interrogatory  answers.  (The  Buildings  CARs  are 
not  included  in  the  cross-references  because  these  doc¬ 
uments  have  not  been  finalized  at  this  time.) 


5.  Page  10.  Environmental  Fate  -  The  information  provided  in 
this  section  should  be  qualified  because  of  the  limitations 
inherent  in  the  data  and  the  references  used  to  determine 
the  environmental  fate.  Wide  variations  in  conclusions  can 
be  drawn  from  the  literature.  For  example,  the  conditions 
of  persistence  and  degradation  vary  considerably  depending 
on  conditions  of  their  deposition  and  environmental  factors. 
Additionally,  the  environmental  fate  should  provide  meaning¬ 
ful  information.  Some  sections  have  not,  e.g.,  lead. 


Response:  We  agree  that  the  data  provided  under  the  Environmental 
fate  heading  should  be  qualified;  the  text  has  been 
revised  accordingly. 


6.  Page  11.  Toxicity  -  The  toxicity  ratings  proposed  place  many 
compounds  in  severe  classification,  which  does  not  relate  to 
what  the  public  is  familiar  with  as  pertains  to  Class  B 
poisons.  The  MKE  system  proposed  earlier  (Ranking  of  Chemi¬ 
cals,  Compounds,  and  Substances  of  Possible  Significance  at 
the  RMA,  December  1986)  utilizes  widely  accepted  definitions 
and  is  based  upon  more  readily  available  LD/50  values. 
There  are  many  compounds  for  which  the  Army  has  not  located 
a  Sax  rating,  illustrating  the  inadequacy  of  the  approach 
selected.  Why  is  there  more  than  one  Sax  rating  on 
chemicals? 

The  response  to  Shell's  comment  Number  24  (see  Appendix  B  - 
response  to  1986  RMA  Chemical  Index)  indicates  the  Army's 
wish  not  to  interpret  which  toxicity  data  to  list,  if  there 
is  more  than  a  single  source,  which  can  easily  be  resolved. 
We  could  agree  on  which  data  is  most  representative  of  the 
concern  for  remediation  on  the  RMA  and  note  it  accordingly. 
Most  of  the  data  is  going  to  fall  within  some  prescribed 
area  as  indicated  on  the  MXE  report  of  ranking  of  chemicals. 
In  some  cases,  it  may  fall  into  two  areas  as  the  Sax  rating 
does.  This  should  not  present  the  problem  envisioned.  As 
it  currently  stands,  the  Sax  data  base  is  incomplete  and 
also  has  many  missing  data  points. 
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Response:  The  Sax  rating  has  been  removed  from  all  entries,  and 
has  been  replaced  by  a  toxicity  score  derived  from  LD^q 
values.  The  methodology  used  for  the  toxicity  scores 
is  given  in  the  Introduction. 


7.  Table  2.  pace  6  -  Shell  has  a  certified  method  available  for 
trimethyl  phosphate.  (See  note  #6) . 


Response:  Trimethyl  phosphate  was  a  candidate  compound  for  site- 
specific  investigations  in  the  Phase  II  RI  program 
which  was  not  selected  for  further  study.  The  compound 
was  not  found  as  a  nontarget  analyte  in  Phase  I.  While 
it  might  be  possible  to  certify  Shell's  method,  it  has 
not  been  tested  by  the  USATHAMA  QA  Program  (see  also 
letter  from  Donald  Campbell  OPM/RMA,  to  Edward  McGrath, 
HRO,  dated  August  4,  1987,  concerning  analytical 

methodologies) . 

8.  Appendix  A.  page  2  - 

First  Bullet  -  If  physical  materials  are  excluded,  such  as 
asbestos,  where  is  this  information  to  be  listed? 

Second  Bullet  •  There  are  many  duplications  in  the  text  that 
according  to  this  item  should  be  eliminated.  For  exam¬ 
ple,  sulfate  is  a  duplicate  of  many  of  the  salts  listed. 

Fifth  Bullet  -  There  are  several  entries  that  are  laboratory 
reagents  as  noted  in  the  comments  above. 


Response:  Most  of  the  information  regarding  Asbestos  and  other 
physical  materials  may  be  found  in  Buildings  RI  Report 
-  Task  24  Structures  Survey,  June  1988.  Volume  I  of 
the  Buildings  Report  contains  summary  information  of 
sampling  frequency,  survey  results,  and  volxime  esti¬ 
mates  of  various  physical  materials  including  Asbestos. 
Volume  II  of  the  report  contains  structure  specific  in¬ 
formation  in  detail.  Additional  information  may  be  ob¬ 
tained  in  the  conteunination  assessment  sections  of  the 
CARS.  This  information  will  be  supplemented  and  ana¬ 
lyzed  further  in  the  forthcoming  SARs. 

Some  anions  (e.g.  sulfate)  may  be  seen  as  a  duplicate 
entry  but  this  is  due  to  the  fact  that  the  anion  is 
part  of  the  RI  analytical  suite;  all  target  analytes 
are  listed  in  the  Index. 

Originally  all  compounds  specifically  related  to  RMA 
laboratory  agents  were  removed.  Those  listed  in 
Attachment  A  were  not  so  noted;  however,  we  have 
removed  tetrahydrofuran  from  the  Index. 


U.S.  DEPARTMENT  OF  THE  INTERIOR  -  FISH  AND  WILDLIFE  SERVICE 
COMMENTS  TO  THE  MAY  1988  RMA  CHEMICAL  INDEX  WITH  RESPONSES 

The  U.S.  Department  of  the  Interior  -  Fish  and  Wildlife 
Service  reviewed  the  document  and  had  no  comments. 


